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San Francisco, August 30, 1915. 

To the Honorable The Board of Public Works 

of the City and County of San Francisco. 

Gentlemen: — Herewith is transmitted the Annual Report of the Bureau of 
Engineering for the fiscal year 1914-1915. 

Satisfactory progress has been made on all of the construction work being 
performed under the direction of this Bureau, and on the projects under con- 
templation. 

No work that lias been undertaken in recent years will have a more stimu- 
lating effect on the growth of San Francisco than the Twin Peaks Tunnel. Work 
on its construction was begun on November 30, 1914. During the seven months 
intervening between that date and the end of the fiscal year 1600 lineal feet of 
excavation and 1000 lineal feet of tunnel lining were completed at the westerly 
end. The underground Eureka Valley Station and 1300 lineal feet of excava- 
tion at the east and west were constructed, and excavation for the Laguna Honda 
Station was 60 per cent completed. If the same rate of progress can be main- 
tained on the remainder of the work, the contract should be finished by March, 
1917, when 10,000 acres of very desirable residence property hitherto inaccess- 
ible will be brought within the twenty minutes transit zone whose center is at 
Kearny and Market Streets. The estimated value of the Twin Peaks Tunnel 
work completed on June 30, 1915, was $713,860.73. 

During the past fiscal year the Stockton Street tunnel was also finished. 
By its construction access has been provided to the North Beach district, which 
has great possibilities as a manufacturing section. The running time for Munici- 
pal cars from Fourth and Market Streets to the Panama-Pacific Exposition 
grounds has been materially reduced by this tunnel. The contract was accepted 
on December 11, 1914, and $415,960.39 was paid to the contractor. 

A most important addition has been made to San Francisco's sewer system 
by the completion of Mile Rock Tunnel. This furnishes an outlet for storm water 
from the entire Sunset District and from portions of the Richmond and Ingle- 
side Districts. Its completion will relieve conditions which have been the subject 
of complaint, and provide adequate drainage facilities to much valuable properly. 
To remove domestic sewage from this main outfall a pumping station has been 
completed beneath the intersection of 48th Avenue and Fulton Streets. This 
station discharges into a 2 1 inch east iron pipe whieh conveys (he sewage 
through the Richmond District to Baker’s Beach, where it discharges twenty 
feet below the surface by means of a submerged pipe 8i><) feet from shore. 

On the Auxiliary Fire Protection System the principal work completed 
during the year was the Central Fire Alarm Station. This is most adequately 
equipped fire alarm building in the United States, and is provided with every 
conceivable practical safeguard against fire and earthquake. 

in no year during the City’s history has suelt progress been shown in 
boulevard eonstruelion as in 1911-1915. The completion of Juuipero Berra 
Boulevard, a portion of the Bay Shore roadway, Porlolu Drive, Steal Boulevard, 
portions of Nineteenth Avenue ami the Camino del Mar, are but disjointed units 
of one comprehensive system projected by this office, the complete accomplishment 
of which can be expected within the next (wo years. When finished, il is 
doubtful if any city in America, not excepting Washington, D. C., will be more 
adequately provided with scenic boulevards. 
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Approximately twenty miles of track for ilie Municipal Railways have been 
constructed since June 30, 1914. The quality of the roadbed and equipment 
have been proven by its pronounced efficiency in handling the heavy Exposition 
traffic, and the success of the entire project, both from an operating and financial 
standpoint, has been demonstrated to the most skeptic. A total of $1,479,737.21 
has been expended on Municipal Railway construction during the past fiscal year. 

Preliminary work on the Hetch Iletchy project has been advanced to the 
stage where contracts can be awarded at once for the grading and laying of 67 
miles of construction railway, the erection of a diverting dam, and the boring 
of the tunnel to by-pass the Tuolumne River around the dam site, while the 
main Hetch Iletchy dam is being constructed. I have already completed the 
design of the main dam, and hope to begin its construction during 1916. A 
sawmill has been erected by the City at Canyon Ranch, to provide lumber for 
tunnel timbers, concrete forms and camp buildings. Nine miles of the main 
transportation road have been graded at a cost of approximately $15)0.000, 
Numerous other roads in Hetch Iletchy Valley, all of which are later described 
in this report, have been completed. 

I desire especially to direct the attention of your Board to the fact, that 
the efficient work accomplished has in a large measure been due to the unselfish 
devotion to their duties of the assistant engineers and especially Principal Assist- 
ant Hunt and Consulting Engineer Ransom. 

The following is a detailed report of all of the work accomplished under the 
direction of this Bureau during tin; past fiscal year. 

Respectfully s u bin i t ted , 

M. M. O’SHAl'ttHXESSY, 

City Engineer. 


TWIN PEAKS TUNNEL. 

The princiual features of the design of the Twin Peaks Tunnel were fully 
described in the last Annual Report of the Bureau of Engineering. The project 
is the largest thus far undertaken in any city for the extension of a street 
railway system. The length of the completed bore will be 12 , Sou feet, the width 
25 feet in the clear, and t he clear height above the top of the rail 15 feet. On 
its completion, over 10,000 acres of very desirable residential territory, now 
isolated by inaccessible hills and by reason of inadequate street railway facilities, 
will be brought into rapid communication with the downtown district. 

On November 12, 1914, a contract for the eonstruelion of the tunnel was 

awarded to Robert C. Storrie & Co. for the estimated sum of $3,372,000. which 

closely approximates the City Engineer’s estimate. Work was begun on both 
ends simultaneously on November 30, 1914. 

Already 1,600 lineal feet have, been excavated westerly from the east portal, 
and 1,000 lineal feet of concrete tunnel lining have been poured. A short 
distance from the portal, a large underground station lias been provided for the 

accommodation of passengers transferring from .subway to surface cars amt vice ;; 

versa. ;• 

Excavation for the first 1.300 feel of tunnel and for the underground sta- , j 

tinu, was performed in open cuts with steam shovels. A few hundred feel from 
tin- portal, ( Iks cut was so deep that it was necessary to remove material in two 
stages. One shovel first excavated In a depth of about 13 feel and discharged 

material into auto trucks on the bank above the excavation. Behind this, a 

second steam shovel completed the cut to tin* required depth and surplus was 
removed by onto trucks which followed up the steam shovel through the cut. 

Most of the material through which the excavation was made stood without 
laagiug; but near the corner of Eighteenth and Hattie Streets a deep, artificial 

fill extended across the line of the work. in this location it was necessary to / 
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drive piles 50 feet in length on each side of the trench before excavation and 
brace across the excavation with I2x 12 inch spreaders. 

In the same location it was necessary to carry the Eighteenth Street ear 
tracks of the United Railroads across the open cut without interrupting service. 
Piles were then driven at 4 feet centers along the sides of the proposed excavation. 
There were then capped by 12 x 12 inch timbers and 14 x 14 inch beams placed 
upon the caps, so that they formed a solid decking under the railway and 
street. Girders were placed on top of the deck under each of the four rails. 

The Eureka Valley Station is a steel beam structure, with 300 foot platforms 
to accommodate four-car trains. The steel and concrete work has already been 
completed and the forms removed. 

Between this station and the portal is a curve with a radius of 7 J 0.78 foot. 
Forms for the curve were built in 8 foot chords, of % x 0 inch dressed tongue 
and. groove, with 2x6 inch vertical ribs. When the concrete had set and the 
forms were stripped, the inner surface was entirely satisfactory. The use as a 
water-proofing agent of 8 pounds hydrate of lime to every ]()0 pounds of 
cement, gave to the finished concrete a smooth, dense surface so that little plas- 
tering was required. 

The concrete at the east end is mixed in a one yard mixer, Niles sand 
and beach sand being used for the aggregate. Concreting work has been done 
very expeditiously, over 3G0 yards being an average 8 hour run. Considering 
that after mixing, this has to be wheeled for several hundred feet in buggies, 
the performance is considered a creditable one. 

At the west end, 810 lineal feet of excavation and over 500 lineal feet of 
concrete lining have been completed. Over half of the work so far completed 
at the westerly end has been done in open cut. Concrete is deposited through a 
shaft leading to the horizontal ventilating chamber immediately above the tunnel. 
It is then wheeled through this chamber to the headings and packed by hand in 
the forms. 

The method of timbering is shown in the accompanying diagram. Three 
drifts are first driven and timbered. Earth is then stoped out between the 
drifts and the 12x12 inch crown timbers set on 14x14 inch base plates. Next, 
12 x 12 inch plumb bars are placed along the sides, and the core removed. 

The material that the tunnel now traverses at the west end is a heavy 
packed sand and it is therefore necessary to place a solid lining through this 
excavation. 

Excavation for the Laguna Honda Station Is sixty per cent complete. The 
floor of this structure will be only 62 feet below the ground surface, so it was 
deemed most economical to excavate for the entire station from the surface in 
open cut. The material at this location is a well compacted sand. Piles were 
driven with a jet along the sides of the cut, to hold the banks in place. It is 
probable that the construction of the tunnel will he advanced in both directions 
from Laguna Honda Station. 

Oil the surface directly above the Laguna Honda Station, a reinforced 
concrete building 100 feet in length will he erected to serve as a surface station. 
Three elevators, each with a capacity to provide for 50 passengers, will operate 
between the uodnrground and surface station. The exit elevators will conned 
directly with the station p’utform floor, and while on tlu: return down trips, they 
will discharge incoming passengers on a deck 15 feet above the platform which 
will lead across the station to a landing from which by two flights of stairway 
the Iruin platform will be reached. Considering (he limited amount of business 
tributary to this station, this office feels gratified after a thorough study, in 
having reached such a satisfactory solution of this problem. As soon as the ex- 
cavation is to grade, the steel and concrete in the station structure will be placed 
and the elevator shafts completed, in order that they may be used during 
construction as service shafts for the tunnel work. 


Plans call for the construction of a ventilating shaft west of the center of the 
tunnel. This has been sunk to a depth of 30 feet, and when complete will 
probably also be used as a temporary construction shaft. 

Funds for the tunnel construction are being provided by district assessment. 
The majority of the assessments are being paid in ten annual installments with 
interest on deferred payments at the rate of 7 per cent. 

STOCKTON STREET TUNNEL. 

On April 11 , 1913, a contract was let to the <Tacohscn-Bedc Company for 
the construction of a tunnel in Stockton Street, extending from Bush Street to a 
point 182 feet south of the center line of .Sacramento Street. Work was begun 
several months later and was delayed by interference through the tardiness of 
various property owners who had encroached on tin- sidewalk space. 

The length of the compelled tunnel is 9 11 feet from portal to portal, with 
an approach 18 8 feet long on the north and 275 feet on the south. Tin; arch is 
oval-shaped and the width at the springing lines is 50 feet in tin; Hear. Of 
this width, 86 feet is occupied by the roadway, in the center of which tracks 
for the Municipal Railroad have been laid. A sidewalk 6 feet 6 inches wide 
accommodates pedestrians on either side of the tunnel. The height »f the 
arch above the curb is 18 feet in the clear. 

Funds for the work were obtained by assessment of the properly benefited. 
1 he proportionate amounts chargeable to each portion of lands within the assess- 
ment districts were determined, by appraisers working under the direction or 
the City Engineer’s office. The tax per square foot varied according to the area 
of the parcel assessed, its proximity to the portal, the direction of traffic and 
whatever other local conditions tended to influence its probable increase of value. 

During the fiscal year 1911-15, the Stockton Street Tunnel has been com- 
pleted. This structure at the time it was designed, had the widest span of any 
street traffic tunnel ever undertaken. Its purpose is to overcome tin; steep hill 
which has long stood as a barrier to street railway, vehicular and pedestrain 
traffic, and to open up a direct line of communication between the North Beach 
District and the downtown retail area, and provide a route fur tin.- Municipal 
Railway. 

The original plans for the tunnel, designed mul or the direction of my pre- 
decessor in the office of the City Engineer, specified a thickness of 1 foot 6 
inches at the crown and 8 feet at the springing lines of the arch. Only one 
cross-section was designed, to be used throughout the entire length of the tunnel, 
because it was thought at the time the plans and specifications wef'e prepared, 
that the material to be excavated was all rock. 

When actual construction was under way, it was evident that some of the 
material traversed was too unstable to be supported with safety by the concrete 
avc.h as originally designed. Alterations in the cross' section were forthwith 
made. The thickness of the lining at tin; crown was increased from 1 foot 
6 inches to 2 feet 8 inches, and a corresponding increase was made at the spring- 
ing lines. This heavier section was used throughout almost the entire length of 
the tunnel. 

By tile construction of the Stockton Street Tunnel, the running time for 
street ears from Stockton and Market Streets to the entrance of the ibinama- 
1 acific Exposition, has been materially reduced. Access has been provided to a 
part of the City that has great possibilities as a manufacturing district. Traffic 
through the tunnel is very heavy, and proves that the expenditure for (bis im- 
provement was fully warranted. 

SEWER SYSTEM. 

San Francisco’s sewer construction, for which bonds were issued in 1904 
and 1908, was advanced almost to completion during the fiscal year 1914-15. 
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Tlie principal work lias been done in the western drainage area. Storm 
runoff from the Ingleside, Sunset and Richmond Districts is mnv carried to an 
outfall opposite Mile Rock, while domestic sewage is pumped out of the main 
conduit at 48th Avenue and Pulton Street; thence through a cast iron pressure 
sewer and finally discharged at Baker’s Beach into the swift ebb current that 
flows through the Golden Gate. 

MILK ROCK TUNNEL. 

North of the Fulton Street Pumping Station the storm water outfall is in 
tunnel for a distance of 4,450 feet, extending from Cahrillo Street under Sutro 
Heights to the outfall on the sea front. 

This tunnel is 9 feet in height and 11 feet wide, and traverses a soft .sand- 
stone and blue shale formation. Construction was handled from two adits, 
3,116 feet apart, one at 90 degrees, the other at 20 degrees, with the center 
line. Through both of these, excavated material was removed in % yard narrow 
gauge muck cars with mule traction and deposited in well compacted till near 
the shore line, above the influence of high water. Two piston drills were used 
in the north heading where the formation was hard, ami hand drills were found 
efficient in the softer formation through which the south heading was advanced. 
In this soft material 80 pounds of 40 per cent dynamite was used for each 
charge, while in the north heading the 18 holes 6 feet deep drilled during each 
shift, required an average of 60 pounds. 

For timbering, two-post, five-segment arches of 8x8 inch timbers spaced 
at 5 foot centers were sufficient for most of tlu* distance. Lagging was used 
only in heavy ground. For placing the concrete lining, the MacMichael Pneu- 
matic System was used for the first time in this City successfully. Concrete 
materials were placed in Vi cubic yard batches, discharged into a hopper and 
then forced by compressed air with necessary mixing water into the distributing 
pipe, through which it was conveyed to the forms. An average of 32 hatches of 
concrete per hour were placed when the distance from the mixer to the point of 
discharge was as great as 2,000 feet. 

Great accuracy was obtained in the alignment and grades of this tunnel. 
The two headings met with less than % inch error. 

As already stated, only storm water will flow through the Mile Rock Tunnel, 
as it is not desirable to discharge undiluted domestic sewage where there would 
be the least possibility of its being washed bark on the ocean shore. 

Contract for the Mile Rock Tun el was awarded on February II, 1911 , for 
the estimated sum of $193,314. On .June 80, 191-1, the estimated value of 
work completed was $2,296.80 and $1,122. 80 had been paid contractor, who 
was unable to complete the work in accordance with the contract, and t lit: 
Commonwealth Bonding & Casualty Insurance Co., a corporation, a surely on 
the bond of (lie contractor, took charge of the work. The Board of Public 
Works authorized R. O. Storrie & Co. to complete the tunnel on behalf of the 
Commonwealth Bonding & Casualty Insurance (to. On June 30, 19 15, the col ire 
contract was 70'/ completed. 

FORTY- EIGHT AVENUE AND FULTON STREET SEWAGE PUMPING 
STATION. 

To intercept domestic sewage from the main outfall conduit, a sewage 
pumping station has been const reeled near (lie main sewer at ISlh Avenue 
5111,1 St reel , The pumps have been installed in a reinforced concrete vault 

beneath the street. This vault is 16x2 1'/. feet in plan and 37 feet 7 inches 

high in the clear. The station is sir ranged in two separate units. Each unit 

consists of two I O-inch centrifugal pumps operated by a 300 li.p. vertical 

motor at a speed of 85 r.p.m. A 16 inch venturi meter is attached to the 

separate units. The total capacity of each unit is 2,000 gallons per minute. 


VM 

Frum this station, sewage is pumped through a 2 1 inch In-11 and spigot east 
iron pipe against a static head of 146 feet, a distance of 6.780 feel along Fuh.m 
Street to Twenty-third Avenue, whence it will flow to the Bakers Beach Outfall. 

Contract for the construction of this station was awarded on June 8. 19 11. 
to the Davis-Rogers Co. for the estimated sum of $6,980. The City took over 
the work of completing the station on April 1, 1915. the contractor being 
unable to complete the contract. The estimated value of the work finished on 
that date, including $1,065.43 for extra work, was $8,023.0-1, and the sum paid 
the contractor was $4,951.93. 

Under the direction of the Board of Public Works the work was practically 
completed by June 80, 1015. 

BAKERS BEACH SEWER. 

To lay a cast iron submarine pipe in calm water does not present any un- 
usual engineering difficulties. To perform the same work through a heavy surf, 
under such adverse conditions as prevail at Bakers Beach near the entrance to 
the harbor, demands ingenuity. The Bakers Beach Outfall is an 18 inch, cast 
iron, flexible joint sewer pipe, which extends 8 tut feet from the shore line and 
will have a discharge chamber 32 feet below mean low tide. 

On account of the difficulties incident to laying tin- submarine pipe at the 
location specified, the City Engineer allowed the eoutraelor to try several methods, 
only insisting that the finished line ami outfall absolutely conform to the specifi- 
cations. Several attempts were made by the contractor to accomplish this work 
before a successful method was finally adopied. First, an attempt was made to 
lay this pipe in a straight line just above the high-lido mark ami parallel 
to the water’s edge, pour and calk the joints, seal the two ends, buoy the 
whole line, float it into its position at right angles to tin* shore and then remove 
the buoy and allow the pipe to settle to its final position. 

For this purpose, 8x8 inch timbers 5u feet in length, spared at intervals 
of 24 feet, were laid at right angles to the water line, to serve as skills. On each 
skid an 8x8x30 inch cradle runner was placed, the 18 inch ball and socket 
joint pipe laid over these, and the joints poured and calked. The skids extended 
shoreward from the average high-water mark, the intention being to lay the pipe 
well above the highest high tide. Due to ail existing pipe that terminated half 
way between mean high tide and extreme high tide marks, it was impossible for 
the first attempt, to lay the pipe as far inland as was desirable to avoid inter- 
ference from unusually high tides. 

When all the joints had been thoroughly calked, a “straight-hack” made up 
of 6x8 inch timbers, was laid along tin* lop of tin* pipe ami securely attached 
to it with No. 8 wire. This “straight back” was securely stiffened where the 
timbers joined, so that it Would bold tile in a straight line while i| was 

being floated into place. Sixty-two 12 fool pipe lengths, or a total of 711 lineal 
feet, were thus secured. 

This weight of each length of pipe was approximately 2,100 pounds, ami 
its displacement when submerged would be 2 1 cubic feet. Hence, since the line 
was .scaled, a buoyant force of only 900 pounds per pipe length was necessary 
to prevent submersion. Four oil barrels, each with a capacity of (Jo gallons, or a 
displacement submerged of 8 cubic feet, were attached to each pipe furnishing 
an additional buoyant force of 2,000 pounds per length. 

Board covers 30 inches square and 2 inches thick were used in seal the 
ends. Both of these were securely fastened to flange collars around the pipe by 
four : Yi inch bolls. Between the board cover and the pipe ends, cardboard 
gaskets were inserted |o insure against h -at. age. 

For tin* reason previously staled, the pipe was first laid close to tin* 
moan high-water mark. On the evening of December 30, 1911. wlu-u almost all 
prupa rat ions for launching were complete, a severe storm, accompanied bv an 
unusually high tide, moved the pipe from its original position into the curves 
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shown in one of the photographs. It was then decided that a hotter method than 
first laying the pipe parallel to the shore line would he to lay it in short sec- 
tions perpendicular thereto. The following method was therefore tried. 

By burning out the lead in every fourth joint, the pipe previously laid and 
calked as described, was separated into sections, each 48 feet long and made up of 
four pipe lengths. A skidway 24 inches was built from shore to beyond the first 
line of breakers and a platform consisting of five 8x8 inch runways was erected 
adjoining the skidway. The 48 foot sections of pipe were placed on this plat- 
form so that they could be rolled in rapid succession onto dollies, that would carry 
them down the skids. The three joints in each 48 foot section were recalked 
while the pipe was on the platform. 

A barge was anchored 800 feet from shore, and a hand winch set up on 
the barge. The intention was to pull a 48 foot section far enough out on tile 
skidway to allow the next section to be rolled in line behind it. The joint was 
then rapidly poured and calked, and four sealed empty barrels wired to each 
pipe length to buoy up the line. 

"When the two 43 foot sections were joined and the barrels attached, the 
winch on the barge was operated and the pipe pulled 48 feet seaward. The 
above operation was then repeated. Anchors, all equipped with block and 
tackle, were placed in two lines, each line 50 feet from the proposed .voter lino 
of the pipe. As the pipe was pulled seaward, lines from the anchors were 
fastened and kept taut to hold it- in the proper position. 

June 5th was* chosen as a suitable day for launching the pipe in the above 
manner, as all indications on the day before looked favorable for a calm sea 
and a little wind. Accordingly, work was begun on the morning of that date 
and all went successfully until 240 feet of pipe had been floated to sea. With 
the turning of the tide, a strong breeze set in through the (.olden Gate and 
heavy swells began to break on the bench, greatly impeding the work. Finally, 
a particularly high breaker swept the pipe off the skids, stove in many of the 
barrels and the half-laid line sank gradually to the bottom. 

It was then determined that the only safe method of laying Hu- pipe would 
be to drive a pile trestle along the proposed line of the sewer, lading the pipe 
thereon and lowering it as the laying progressed. The reason that this* was not 
done originally was because during the winter and spring seasons the ocean 
in the vicinity is not calm enough for sufficiently long periods to permit of 
anchoring a pile driver along the line of the sewer. 

On .Tune 30, 1915, half the trestle was constructed, and the work progressing 
satisfactorily. 

VISIT A CION VALLKY HKWKIt. 

A contract was awarded to Gorrill Bros, on October 2, 1913 , for the con- 
struction of 15 inch, 18 inch and 21 inch ironstone pipe sewer in Holland 

Street from Ilarkness Street to Campbell Street, of 2 feet by 3 feet* and 2 feet 
6 inches by 3 feet 9 inches reinforced concrete sewer in Rutland Street from 
Campbell Street to Sunnyvale Avenue, and for the construction of reinforced 
concrete sewer varying in dimensions from 2 feet by 8 feel to <> feet (i inches 
circular, from the corner of Schwerin Street and Sunnydnle Avenue to Sun 
Francisco Bay. Of the <> foot 6 inch circular sewer, 1350 lineal fed are in 
tunnel. 

Al the Imi'iimillB' of Die |mst fiscal year, 8(1 pm- cent i,l' 1 1,.- had 

been completed. During the past fiscal year the work was satisfactorilv com- 

pleted, and was accepted on October 30, 1914. A total of $105,797.01 was paid 
to the contractor. 

AUXILIARY WATICR SUPPLY SYSTKM FOR FIRM p KOTKOTION. 

During the fiscal year 1914-15, the principal work on the lire protection 
system was the construction and equipment of the Central Fire Alarm Station 
and portions of the new fire alarm system. 


Most of the underground work on the alarm s ste:u was completed previous 
to July 1, 1914. Wherever possible, cables were laid in vacant existing din ts. 
On many streets, however, it was necessary for the City to lay its own conduits. 
These were installed in the same trenches and at the same lime us the high 
pressure pipes. 

Ducts were of creosoted wood, 4^ x lH inch square, with 1‘- inch ere* 
osoted cover planks. Both single and multiple duct conducits were laid, depend- 
ing on the number of cables to be provided for. In each block they terminated 
at valve vaults or vaults of either of the operating telephone companies. In 
laying the ducts, before driving the tenon into the mortise, it was thoroughly 
painted with asphalt and then driven completely home, in order to secure a water- 
tight joint. Multiple ducts were laid so as to break joints both horizontally and 
vertically, and collars of 1*2 x4*4 inch cresoted plank, spaced at ti-inch in- 
tervals, hold them together. Upon the completion of each block, a mandrel 3 
feet in length and one-quarter inch smaller in diameter than the normal size 
of the duct, was drawn from manhole to manhole. Ducts through which this 
could not be drawn were taken up and relaid by the contractor at his own 
expense. 

The central fire alarm station is situated in .leiVersou Square, at the inter- 
section of Turk and Octavia .Sheets. 

F). special care was taken to provide a location for this building which would 
be as nearly as possible free from lire hazard: and to accomplish this purpose 
the center of a protected park was selected. All material incorporated in the 
station is absolutely fireproof, no weed whatever having been used in its con- 
struction. Further, no gas was brought into any portion of the structure 
where an explosion could cause damage to the fire alarm equipment. Hot water 
heat is provided by a gas heater, blit this appliance, together with a gasoline- 
engine driven generator, is separated from the rest of the building by a 10 inch 
reinforced concrete wall. 

All alarms from street boxes are received at the central station on telegraph 
sounders and registers. The street boxes are arranged to sound in their number 
four times. After receipt of the number twice, the operator attending the box 
circuit calls the number of the box to the operator, whose duty it is to send the 
alarm to the engine house. He in turn transmits the number four times; twice 
over a tapper circuit and twive over a gong circuit. The tapper circuit is ar- 
ranged for quick action and sends a practically still alarm, which is received 
at the engine house on a small bell. Tim gong circuit confirms the information 
transmitted over the tapper fire. This arrangement of operation is known as 
the manual system, no provision being made for the transmission of alarms 
directly from fire alarm boxes to engine houses. 

1 he central station switchboard comprises I 1 panels. All are not equipped 
at the present time as provision has been made for growth. The switchboard 
proper is 102 feet in length, and when fully equipped will handle 83 box or 
signal circuits, 10 alarm and 10 .joker circuits, together with hospital panel 
for 12 signal circuits, 2 tapper circuits, 2 alarm circuits and 2 joker circuits. 
The hospital service provides for the transfer of any circuit from its regular 
position in the board to a separate panel, where it will be supplied with the 
nocessary current from a motor generator set, one such machine being supplied 
for each hospital circuit. In this way, grounded or crossed lines can lie entirely 
isolated and connected to a panel provided with special equipment for the treat- 
ment and operation of crippled lines. 

The source of power is a storage battery of 280 ampere-hour capacity. 
From this battery arc driven dynamotors through which power is furnished 
to the various circuits. Ourrent fur four lines is taken from each dynaiimior. 
This arrangement was made in order to insulate the lines from each other and 
the battery from the ground. 
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Particular* care has been taken in laying out the device for charging the 
stoiage battery. Provision has been made to charge it from the direct current 
mains or the alternating current mains of the two different companies. Further 
safety has been secured by the installation of a gasoline-engine driven generator, 
which, in emergency cases, can be used to supply current for the battery and 
lights for the building. 

STREETS, ROADS AND BOULEVARDS. 

We have but to look at some of the steep hillside grades of San Fran- 
cisco to realize that no great amount of study was originally given to the 
proper planning of our street system. The engineer who laid out the City 
originally, with entire disregard to topography, drew two straight lines at right 
angles, one supposedly north and south, the other east and west. Parallel to 
these, he penciled the street lines of what was later to he the great metropolis 
of the Pacific Coast. As the City expanded, his idea was followed with few 
variations until recent years. San Francisco therefore, regardless of topo- 
graphical obstacles, like nearly every other large American city, expanded along 
straight lines. While this may he desirable in level business dislriets on many 
of our hills, which ore admirably adapted to line residence sites, properly values 
are very low, because suitable approaching grades and contour streets were not 
provided. Present practice in constructing streets and roods in the residential 
districts contrast sfirongly with tile above tendency. 

topographically, the peninsula of San Francisco offers uncipialcd opportu- 
nities for the development of scenic boulevards, whether it he over rolling 
hilly country, through forests, along the hay shore, around the precipitous 
cliffs, along the Golden Gate, or skirting the shore of the Pacific Ocean. 

litcse unrivaled sites remained practically undeveloped until recently, 
when through a progressive municipal government, two of these boulevards have 
actually been built, three are in course of construction, and plans have been 
adopted and funds set aside for others. These boulevards are enumerated as 
follows: 

No. 1. Junipero Serrn Boulevard (Finished.) 

No. 2. Sloat Boulevard (Finished.) 

No. 3. Poitola Drive (75% finished.) 

No. 4. Market St. Extension (Corbet Ave. 

I' 1 "'* No* 1) (Proposed.) 

No. 5. Market St. Extension (Plan No. 2) (Proposed.) 

No. 0. 19th Ave. Boulevard (Partially completed.) 

No. 7. Ocean Boulevard (Partially completed.) 

No. 8. San Bruno Ave. “Extension" (Partially completed.) 

No. 9. The Great Highway and Esplanade (Proposed improvement of.) 

Hie construction of the Junipero Serra Boulevard was the first work to be 
undertaken under the comprehensive development plan recently adopted. This 
was previously a macadam roadway 25 feet in width with a very l.igli crown 
dangerously low on the sides, and many portions were in a more or loss disin- 
tegrate,! condition. The road followed the natural undulating surface of the 
ground. 

In reconstruct ion, the first step after tin* completion of the survey was to 
correct the existing grade by eliminating sharp verticals ami ini indncin*' in 
Hum* place long and snioothc curves. The grade was .straight,. m ,1 as far as 
possible without making heavy cuts or fills which were prohibitive, as the 
amount of money available for tliis reconstruct ion was very limited. 

The paved portion of the roadway is 25 feet in width with 5 feet rock 
shoulders on either side and slopes on fill of 1 on 1. Gutters are 5 feet wide 
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and 22 inches deep. At stated intervals, concrete culverts provide for the | 

diversion of storm water. A flat crown was adopted for reasons already ex- j| 

plained, and because the longitudinal grade amply provides for drainage. | 

The base is of standard cement concrete, (> inches thick, with the sides ; 

raised to 8% inches and made (5 inches wide, so as to inclose the asphalt pave- | 

inent on top as depressed curbs and prevent creeping. The concrete is covered | 

with asphaltic binder 1 M» inches thick, and over this is a 1 inch asphaltic wear- j| 

ing surface. The thickness of this pavement is much greater than any recoin- *j 

mended or constructed by the State Highway Commission, and in durability and i; 

excellence it will be superior to any of the state highways. ?. 

Another link in the chain of boulevards was added by the construction of ; 

the Sloat Boulevard from Junipcra Serra Boulevard to the waters of the Pacific, j 

where it connects with the Great Highway, an oiled macadam road. Apart from ; 

the advantage of location, the great highway has nothing to commend in the | 

way of ease of traction or regularity of outline. It will shortly be replaced by £ 

an esplanade, now under study in this Bureau. t 

i- 

Sloat Boulevard: * 

'l'hu portion of Sloat Boulevard, which has just been complete*!, gives to ; 

the motorist a modern asphalt pavement feet in width and -.Hi miles in j 

length. This strip was designed as part of a proposed boulevard 135 feet in 
width, with a double track electric railroad in the center. The tracks occupy a 

S 5 foot right of way, 10 foot* walks being provided on either side of tin* outside £ 

rails and 2 foot concrete gutters adjoining. The intention is to make this a . 

two-way traffic boulevard, divided by the railroad tracks, to insure the greatest * 

safety to the traveling public. To carry tliis project to final success, it will be :*. 

necessary to move the Hinted Railroad tracks southerly to the center of the * 

proposed roadway. j* 

The section improved has a straightway stretch of 1.1 miles, upon which 
the view is unobstructed. A reverse curve, the east portion of which is on a 
till, is protected by a two-rail wooden fence similar in design to that adopted 
as standard by the California Highway Commission. 

Sloat Boulevard, as originally constructed, was 70 feet in width, with a 
35 foot railroad right of way to the north, leaving a net available width of road- 
way of 35 feet. This was of oiled macadam just prior to the building of the 
new 135 foot boulevard, of which only a 80 foot strip could be built at this 
time. If* was thought advisable to use the grade of the old road as nearly as 
practicable, easing off and lengthening the vertical curves and correcting all 
irregularities. The policy was to save as much as possible of the old base of 
tin* (tiled macadam road, which had heroine thoroughly compacted by years of 
travel, as a foundation for the new road. When tin* necessary property lias 
been obtained on the northerly side of the boulevard for its widening, the con- 
templated improvement* can he made in its entirety, and will result in giving to 
the City as fine an automobile boulevard as can be economically constructed. 

Portola Drive: ■ 

Near the east end of the Sloat Boulevard above mentioned, is the Portnlu •• 

Drive, the. third link in the City’s Boulevard System. Its lowest point is ut an i 

elevation of 300 feet above city datum, and its highest at an elevation of 580 
feet. It has armored concrete curbs throughout with storm witter inlets at the 
various street intersections along its length. The City has paid the cost for 
paving a 30 foot strip throughout. The remainder is paid for by the property 
owners along the route. The crown is 5 inches, the base is of 0 inch concrete, 
the asphalt hinder course 1 Vn inches thick, and l he asphaltic surface coal 1 
inch thick. This drive is a series of long and easy curves. It adjoins some of 
the finest residential tracts in the City, such as St. Francis Wood and Clare- 
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mont Court. Along its line are two of the highest points in San Fran.isi'.i, 
namely Mt. Davidson and the Twin Peaks, while close to its westerly end lies 
the west portal of the Twin Peaks Tunnel. On June 30, 1 0 ! f> , the contract for 
its construction had been completed. 

Market Street Extension (Proposed) . 

Plan No. 1 . Commencing at the present northerly termination of Purloin 
Drive, where it meets the westerly boundary line of the Stanford Heights Tract, 
an extension to this drive is planned. This extension, which will 1„; known as 
Corbett Avenue, is a portion of the proposed plan for the extension of Market 
Street under what is known as Plan No. 1. It is proposed to build it to 24th 
street where it will join with the remaining portion of the Market Street ex- 
tension and continue on to Market Street at 1 7th Street. Rights of way from 
adjacent property owners are now being procured to make this road of an 
uniform width of 70 feet, rounding out the irregular widths and angular feu 
tures of the old road and developing an attractive boulevard. This section to he 
built under Plan No. 1 will consist of an asphaltic pavement .87+ miles in 
length and 25 feet in width. The base will lie of concrete 0 incites in thickness, 
the asphaltic* binder course 1 incites thick, and the asphaltic surface coat 1 
inch thick. A 5 foot shoulder on the inner side, a 3 foot concrete gutter, and 
an armored concrete curb completes the cross section of the road as planned. 
The average grade will be somewhat less than 5 per cent and the maximum 
grade, 7.5 per cent. The highest point reached by this stretch of road will he 
at elevation 501, ami the lowest tit 511 feet above Oily datum. This will ho 
exceeded in height by only one other proposed boulevard, namely (he scenic 
drive that is planned to go around Twin Peaks mountain and reservoir. 

Plan No. 2. Beginning at 24th Street and joining with the section pro- 
posed under Plan No. 1, a second and final section of the Market extension is 
planned, litis, in its upper reaches, will follow a winding course around the 
lulls and connect with the present Twin Peaks Tunnel Right of Way near 
Hattie ami 18th Streets and follow over the tunnel to Market and 1 7 IU Streets 
by an easy grade route at its extreme easterly end, close to the east portal of 
the Twin Peaks Tunnel. It is expected that when this link is completed, being 
a direct surface extension of Market Street, this will be one of the most popular 
of the scenic boulevards in the City, affording, as it will, an unsurpassed view 
of San I* rancisco, the Bay, the Bay Cities and portion of tin* Bolden (late 
Straits. On the other side of the Ridge, one will puss through si retches of 
forest, getting an occasional view through the clearings, of the Pacific Ocean to 
• the west. 

19th Avenue Boulevard. 

39th A\ emie Boulevard, one of the oldest oiled macadam roadways in this 
City, IS now under reconstruction for the greatest portion of its length. One 
contract has already been completed, comprising a stretch of asphalt pavement 
40 feet in width and 4,000 feet long. There is also being paved a stretch 3, 320 
feet in length and proceedings are under way to finish the paving of the entire 
boulevard, which is a little over 2 miles long. This roadway runs almost due 
north and south and connects the Stoat Boulevard and l.ine.olo Way, passing 
through t lie Sunset District, one of the largest residential areas in the City. 
The specifications for the paving are similar to those for other boulevards 
already described. The estimated cost of (lie two contracts above mentioned is 
$71, 040. Go. The 19th Avenue Boulevard will he the shortest route for motorists 
who wish to journey down the Peninsula to San Mateo ami oilier suburban 
points. 

Ocean Boulevard. 

The marine view boulevurd planned for the north shore line and to be paid for 
by the Panama Pacific International Exposition Co., the United Stales Government 
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and the owners of adjacent property, is now under ronstrueiion. Although the 
alignment has been somewhat changed, the general plan proposed by the City 
Engineer in 1913 has been adopted. The route connects the Imposition grounds 
with the ocean beach, following the meanders of the bay shore, passing through 
the Presidio Reservation by way of Port Wintield Scott, along Bakers Beach 
near West (day Street to Lincoln Park, and through Lincoln Park by way of 
Port Mile.v Military Reservation to the Clin House: (hence to tin- Ocean Boule- 
vard. Thu portion between Lincoln Park and the Presidio, 3.*Joo feet long and 
iriO feel wide, will be paved with asphalt and rompletcd by the last «»i September. 
The portion through Lincoln Park, a macadam road, has been practically com- 
pleted by the Park Commission. The (.Jovernnieiu \s portion will be contracted 
for as soon as adequate funds are appropriated by Congress through tin* efforts 
of Senator Phelan and Congressman Kahn and Nolan. The interim dial*- section 
is being constructed under direction of the City Engineer and will bo paid 
for with funds provided by the Panama Paeilie International imposition Co., 
and will be completed by August 31. 

San Bruno Avenue Extension. 

Contracts have been let for the grading and paving of almost the entire 
unfinished portion of San Bruno Avenue. When completed, this roadway will 
extend to the County Line where it will join the recently completed Bay Shore 
Boulevard of San Mateo County. This will become a very popular roadway, as 
it will afford egress from the eastern portion of the City, just as Mission Street 
affords a middle route and the dunipero Serra Boulevard a’ west* in exit, down 
the Peninsula. As the old location of San Bruno K tad southerly into Yisilaeioii 
Valley, had excessively sleep grades (111 per cent), a study was made of an 
improved route by deflecting easterly through the Crocker Ks.tate lands for a 
distance of 8,000 feet. By this means, a f> per cent grade was obtained and a 
streetway SO feet wide secured, which will assure for all lime an easy route to 
meet the San Mateo boulevards. The City should feel under obligations to the 
Crocker Estate for their generous attitude in donating this route through lands 
they had already surveyed, platted and improved. 

The Esplanade. 

With the assurance of an appropriation of .foO.000 by the Supervises, the 
iuilin! work on the proposed esplanade along the ocean beach south of the Cliff 
House will soon be. inaugurated, and in lime, the present antiquated and irregu- 
lar though scientifically beautiful (treat Highway, will be superseded by one of 
the most popular and elaborate boulevards in the entire system. Plans are now 
being prepared in this office for the proposed esplanade. The study of a plan 
that will survive the inroads of the sea and iiarmoniy.it with the uses and im- 
provements of the Park and Beach, is being considered.. 

Bernal Cut. 

Thu project for improving the Bernal Cut hv opening a new thoi-uiighiare 
90 feet wide, parallel with Mission Street, has been studied in the City Engineer's 
office and plans and estimates for completing this work have been transmitted to 
the Board of Public Works. 

When funds are provided by the Board of Supervisors, the new street will 
he constructed from the; intersection of Dolores, Mission and Randall Streets; 
thence passing through the old Bernal Hut, parallel to the Southern Pari tic 
Tracks, to a junction with San Jose Avenue near Sunny. side Avenue and Diamond 
Struct, a distance of feet. Owing to the steepness of the excavation, it is 

contemplated to lmild two retaining walls of concrete -It) fret high, one on each 
.side of the cut, with a dear space of 5)0 feet between the walls. Provision is 
also made for the necessary bridges to carry Miguel Street and Charles Street 
across tile proposed cut. The alignment of the present bridge on Charles Street 
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wil! have to be altered so that a direct entry can be made to Arlington Street, 
to which access is now impossible from the existing bridge. This readjustment 
will give additional value to the project. 

One side of the cut will be used for the double tracks of the Southern 
Pacific Company, which will occupy 29 feet, and the remainder will be devoted 
to a paved roadway 52 feet in width and a sidewalk 8 feet wide. The entire 
width to be occupied by the roadway, the tracks of the Southern Pacific Com- 
pany, and tlie base of the retaining walls will be 120 feel. The Southern 
Pacific Company owns a right of way 100 feet wide through the entire cut and 
in the City's concession granting a franchise for a new Third Street Depot, it 
was agreed by the Company that it would release such portion of ils lands ami 
make the necessary excavations through the Bernal Cut for road purposes as it 
did not need for its tracks. 

In order to secure ail entrance to the Cut and avoid the steep grades of 
Mission Street, which are as high as 7 per cent, it will he necessary to extend 
the easterly line of Dolores Street southerly to Randall Street, secure a triangu- 
lar strip of land therefor about 100 feet long by 40 feet in width, and to take 
an additional strip of Randall Street for a distance of 2-10 feet. The grade of 
the proposed road will not exceed 3 per cent, which will be a great advantage 
for teaming, hauling and auto trucks, as against the 7 per cent grade of Mission 
Street and the steep incline which has to be made now to surmount the old St. 
Mary’s College hill. The new route will cut off a climb of 00 feet necessary 
to pass over the present Mission Street hill. 

While the entire cost of the project will aggregate $585,000, this is not 
excessive for procuring a level roadway 52 feet wide where such a road is badly 
needed. The price includes all lands necessary to he acquired, damages to build- 
ings, cost of grading, cost of paving, damages to improvements and other inci- 
dental expenses. This work has been demanded by the Improvement Clubs in 
the southern end of the City, and the plans and estimates have been made at 
their request. 

MUNICIPAL RAILWAYS. 

Since San Francisco took the first step toward the actual ownership and 
operation of a street railway system in July, 1910, when $2,200,000 of bonds 
were voted for (lie construction of tile Geary Street Railway from the Ferries to 
the Ocean, the City has acquired, constructed and equipped 42.75 miles of single 
track, and has under immediate contemplation the construction of some 6 miles 
additional, including the Church Street Line and an extension to the Geary 
Street System from Tenth Avenue and Fulton Street across Golden Gate Park 
into the Sunset District. 

Of the 42.75 miles of track at present in operation, approximately twenty 
(20) miles have been completely constructed during ilm last year, when Ihe 
City developed a record by building and equipping Mint aim, mil. of road, and 
demonstrated that with unity of purpose and co-operation of the eilixmiK and 
departments of the City government, a municipality can secure results in rapidity 
and economy of construction equal to the best organized private companies 
operating public utilities. 

The Municipal Railway System from an operating standpoint, has been an 
unqualified success from tile beginning. The receipts have daily increased from 
the time that llie first Geary Street car was placed in nperal ion, up ip the 
present. The steady increase of receipts of Ihe Geary Utrcet line previous to the 
opening of llle Fair, lias been due In the maintenance of splendid service with 
well designed cars operated at frequent intervals, and a relatively high average 
rate of travel made possible by an exceptionally well constructed roadbed, and 
to adequate motor equipment. The motors installed enable ihe ears to start 


BUREAU OF ENGINEERING 35: 

quickly and to maintain the normal speed on heavy grades. This is a more 
effective method of operation and safer than to raise the speed inordinately on 
level or down grade stretches. 

With the opening of the Fair and ihe completion of the additional lines, 
increased receipts from the system have been very marked. On the opining day. 
February 20, the maximum receipts were recorded. On this date, over $ 13.000 
Was received in fares which indicates that in a single day the municipal lines 
carried some 200,000 passengers exclusive of those carried on transfers, and 
that one-half the Exposition attendance on that day rode both ways on Municipal 
cars. The average daily receipts at the present time are approximately $d.2o0, 
which means a daily haul of 124,000 passengers exclusive of those carried on 
transfers. It is interesting to note that the daily receipts for June, compared 
with those of April, show an increase of 8,000 passengers handled daily, and 
the indications are that these will still further be increased during the remaining 
months of the Exposition. 

Eater, as soon as the revenues warrant, am! other districts need service 
and transportation, additional extensions will be made. It is the intention to 
provide San Francisco with street railway transportation facilities second to 
none. Nothing that can be done by the City Administration will prove a more 
potent factor in providing for the numerical and commercial expansion of San 
Francisco. 

During the campaign which preceded the authorization of bonds for ex- 
tensions to the Municipal Railways, the City Engineer promised the voters that, 
if the proposed bond issue was authorized he would have all of the proposed 
roads, with the exception of the line on Church Street, in operation prior to 
January 1, 1915. As the bond election took place on August 2ti. 1913. this 
allowed only sixteen (1G) months and four (4) days in which to complete the 
work, which involved an expenditure of $3,500,000. 

Previous to the election, inquiries had been instituted among the manu- 
facturers of the required materials, as to how rapidly delivery could be made. 
By referring to the records of previous performances in the construction of the 
Geary Street road, it was possible to determine the time which would be required 
to build the roadbeds and electric construction. A program was then made out 
showing the dates upon which it would be necessary to place contracts for the 
delivery of the material and for construction, in order to have tin* various roads 
completed in the time promised. This program contemplated tin- completion and 
placing in operation of t lie Van Ness Avenue and Chestnut Street line on Sep 
t ember 1, 1914; it was placed in operation on the 15th of August, 1914. The 
Potrero Avenue line was to be placed in operation on October 1. The 7th of 
September saw the line completed and operating. The Columbus Avenue and 
Stockton Street line was to be finished on November 1. It was completed accord- 
ing to schedule, and regular operation was commenced on December 29, 1911. 
Tlx* California Sired, line was delayed by inability of the City Treasurer to dis- 
pose of bonds rapidly, due to the demorali/.al ion of the money market by the 
European war. The contract for its construction was awarded on December 1 1, 
1914, and completed on March 28, 1915. Jlad the recommendations of the City 
Engineer been adopted without argument by the Board of Supervisors, the 
Church Street line would now lie completed and, like the other units of the sys- 
tem, pouring money into the City’s Treasury. 

CAR BARNS. 

On December 4, 1914, a contract was awarded to (lie Clinton Fireproofing 
Company for the construction of the first story of the Seventeenth Street Car 
Barn. This structure is designed for an ultimate capacity of 192 cars, and occu- 
pies an entires City block which was selected because of a twenty (20) foot 
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difference in level between the boundaries. This enables bath doors of t He 
building to be used with a minimum of cost for approaches. The lot is situ- 
ated between Mariposa, Seventeenth, York and Hampshire Streets, and is ‘200 
by 400 feet with areas under the sidewalks of York and Hampshire Streets 
16 leet by 110 feet, in which are located toilets, locker rooms and shower baths 
tor the men and a small work shot) for taking care of minor repars to ears. The 
first story, as at present constructed, has a capacity of ninety (00) cars with 
track accommodations for ninety-six (96) cars, but owing to the requirements 
for temporary office room, one of the tracks is not yet available for the use of 
cars. An entrance to the first floor is on Mariposa Street. Branch -offs from the 
main line are installed on Pot rent Avenue, which is one block distant from 
Hampshire Street. These branch-offs lead to a ladder track from which seven 
two-track groups enter the building, which is divided into seven bays. 

Special work is all of solid manganese steel, purchased at a very slight 
excess cost over hard center work. Comparative bids were first received on both 
types of construction. Each one of these storage tracks will hold seven cars 
except the first and last, which hold six. Inspection pits are provided under all 
tracks for practically the entire length of the ham. The building is divided into 
three sections by two fire walls extending the entire length. A .">0,000 gallon 
steel tank lias been erected on steel supports over the center of the building for 
the purpose of fire protection in connection with an automatic sprinkler system 
which is to be installed. 

The storage tracks on the second story of the building, which will be built 
to meet the necessities of future extensions of railway system, will be connected 
with the main lino on Potrero Avenue by branch-ofVs at Seventeenth Street 
through a ladder track on the Seventeenth Street side of the barn. 

The second story, when completed, will have tin* same capacity as (lie first 
story; namely — 96 cars. Also inspection pits are provided throughout (he 
length ot the building, the floor ot the pits being given a waterproof cement 
finish and serving for the present as a roof of the first story. Tile building, 
when ultimately completed, will have the administrative office quarters as a 
third story fronting on Seventeenth Street. The first story is constructed largely 
in excavation and is of necessity without windows, nevertheless, tlm use of arti- 
ficial lights in the daytime is almost entirely unnecessary. The interior walls 
and ceiling are painted white above a five-foot base and distributes the light 
from the entrance and from some small floor skylights temporarily installed. 

Due to delays in securing title to the property, the. const ruction of this 
building could not be commenced until after all of the cars purchased for the 
Municipal Railways under the 1919 Bond Issue bad been delivered, rendering 
it necessary to store some forty ears in the open on tracks in the vicinity of the 
Geary Street barn during the const ruction period. In order to expedite the com- 
pletion of this barn and avoid delay, a bonus of $12,000 w'as provided in the 
contract, $8,000 of which the contractors could earn by advancing the completion 
of this first story to afford storage for forty ears within seventy days after 
signing the contract, the remaining $ 1,000 to he earned by completing (he entire 
work within one hundred and forty days. Much credit is due to I lie contractors 
for the way in which they handled this work and earned the full bonus in both 
cases in spite of severe weather conditions. The contract, price, of the building 
was $196,900, and with the bonus $‘208,900. 

Plans have been prepared for the addition of » second story to the. Geary 
Street Car Barn. The addition will contain sixteen HO) offices for the operat- 
ing department of the road, toilets, instruction room and store room. Proposals 
for this construction will be received by the Board of Public Works mi duly 
28 , 1915 . 
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EXTENSIONS. 

Bonds to the amount of $3,500,000 for extensions to the Municipal Railway 
System were authorized by a vote of 51,452 to 13.782 at a special election held 
in August, 1913. One of the contemplated extensions by which additional trans- 
portation would be provided to the densly populated Noe Valley District, was 
from Market Street and Van Ness Avenue to Church Street, thence al »ng Church 
Street to Thirteenth Street. 

Southward from its intersection with Eighteenth Street, Church Street 
ascends a 14.4 per cent grade for a distance of one block 520 feet in length. 
In the next block southward are ascending grades, 7.9 per nm for half the 
distance and 1.75 per cent for the remainder. From Twentieth to Tuvnt y-tir>t 
Streets is a 19.3 per cent ascent. Thence the. descent is at the rate of 11.5 per 
cent for a distance of 520 feet to Twenty-second Street. As these grades are 
prohibitive for electric railway traffic, means of overcoming tln-m were mu do 
the subject of a special study by the City Engineer. 

Nine possible methods of solving the problem were submitted to the Board 
of Supervisors, together with a cost, estimate of each. It wa» believed that a 
plan could thus be agreed on that would lie acceptable to all m‘ the pnperty 
owners of the district, whose holdings would be affected by the proposed im- 
provement. 

The first plan submitted, contemplated the construction of a reinforced con- 
crete viaduct from Borland Street to Nineteenth Street, the raising of the grade 
on one-half the width of Church Street from Cumberland to Liberty Street, and 
lowering of the grade on one-half the width of Church Street from Liberty 
Street to Twenty-second Street. This would involve reinforced concrete walls to 
retain the cut and fill, as well as tin additional cut on Twenty-first Street. The 
entire cost of this project was estimated at $2 It), 900. 

The second plan considered was a modification of the above, a tunnel with 
open cut approaches being substituted for the open cut at the crest, of the hill. 
The cost was estimated at $230,000. Its advantage would he that the existing 
street grades at Twenty-first and Church Streets, to conform with which numer- 
ous homes near that corner were constructed, would not be destroyed. In both 
these plans t lie maximum grade for the proposed railway would be nine per cent. 
In Plan I, however, the grade at the crest of. the hill would be one per cent less 
than with the tunnel. 

Plan 3 also contemplated a funnel with open cut approaches at the crest of 
tin; hill, its in Plan 2, but instead of a viaduct a detour was to be made toward 
tin* east involving tin open cut with side retaining walls through the westerly 
side of Mission Park, as shown in Fig. 3. Nineteenth Street would be carried 
across the cut by a bridge. The cost of this project would be the same as for 
Plan 2, namely $280,000. 

Plan 4 contemplated two detours, one between Eighteenth and Twentieth 
Streets, through Mission Park, as in Plan 3 ; another around the crest of the 
grade, as shown. Under this plan, it. was intended to provide a boulevard 
seventy (70) feel in width for the entire distance from Eighteenth to Twenty- 
second Street. The center of the Boulevard was to he occupied by i In- Municipal 
Railway tracks, and the remainder retained for vehicular and pedestrian use. 
The necessary property between Twentieth and Twenty-second Streets would be 
acquired by condemnation proceedings. The cost of this project was to be divided 
bid ween the Pity and a local assessment district, and was estimated at $88ii.<mi), 
of which $170,000 would bo for real estate. 

Several properly owners opposed the above plan because they did not desire 
to pay any assessment. This project was therefore modified by narrowing the 
proposed right of way to 28 feet, omitting the boulevard feature, slightly read- 
justing the route and the City Railroad bearing the entire cost of right of way. 
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In tliis form, the project was finally approved by the Hoard of Supervisors. The 
cost is estimated at $200,000. 

Besides the solution of the problem submitted by the City Engineer, several 
were proposed by outside parties. One of these was an auxiliary cable line over 
the hill, which would have been both dangerous and inefficient. Another pro- 
posal was to lower the crest of the hill 28 feet, thus reducing the approaching 
grades to a maximum of 11.6 per cent. Neither plan was considered desirable 
by the City Engineer, so both were abandoned after considerable useless and 
costly conflict before the Board of Supervisors. 

Construction of the Church Street extension of the Municipal Railway will 
be undertaken as soon as the necessary property is acquired. 

A terminal loop has been constructed at the Great Highway and Cabrillo 
Street for the Geary Street Road; an extension has been made to the Geary 
Street Car House, increasing its capacity from 00 to 134 cars; the installation of 
machine shop equipment has been completed; and additional underground cables 
have been installed to meet the demands of increased service. Foundations are 
being constructed for a water tank to be used in connection with a proposed 
sprinkler system. 

On November 30, 1914, bv Journal Resolution No. 1546 of the Board of 
Supervisors, the Board of Public Works was directed to prepare plans and sub- 
mit an estimate of cost of tl»e construction of an extension to the Municipal 
Railway from Ten tit. Avenue and Fulton Street across Golden Gate Park by the 
most feasible route to Judah Street. 

Tn accordance therewith, a route has been selected and preliminary surveys 
made therefor extending across the Park from Tenth Avenue to Fourteenth 
Avenue, and thence to Judah Street. Through the Park a sinuous route is fol- 
lowed to the west of the Japanese Tea Garden and to the cast of Stow Lake, and 
thence in a straight line from the South Drive to Fourteenth Avenue. There 
are no grade crossings except at a minor driveway midway between the South 
Drive and Lincoln Way. All other driveways and foot walks will be carried 
over the railway on architecturally attractive concrete viaducts, which will 
harmonize with the scheme of Park improvements. The amount of cut and till is 
practically balanced, and the maximum grade is less than five per cent. The 
plans and specifications for this work are ninety per cent complete. It is worthy 
of note that this extension will he constructed entirely with funds derived from 
the surplus earnings of the roads already in operation. 

I SLATS CREEK INCINERATOR. 

At the present time, garbage is collected in San Francisco by licensed 
scavenger wagons. Each scavenger arranges terms of service with the house- 
holder and disposes of the collected material to the Sanitary Reduction Works, 
paying sixty cents per ton for its disposal. The Sanitary Reduction Works, 
which operates under a 50 year franchise granted on February 26, 1896, had 
the exclusive right to destroy garbage within the City limits by the process of 
cremation. The franchise was granted for the sum of $2,510, and the further 
payment for 15 years of 2 per cent and for the remaining 85 years 5 per cent 
of the gross receipts. 

When San Francisco decided to operate a municipal incinerator, it purchased 
the plant, including the real estate, of the Sanitary Reduction Works for 
$400,000. A contract was later awarded (in November, 1910) to the Destructor 
Company, a subsidiary of the Power Specialty Co. of New York, for the installa- 
tion of two incinerating plants, each with a capacity of 120 tons in 24 hours. 
Under the terms of the specifications, the contractor guaranteed: 

1. That no nuisance would be created in the normal operation of the plant. 

2. That no odors, obnoxious smoke, or dust would escape from the ciiiiiiuuy. 
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3. That, at no time during the normal operation of the plant, the temper- 
ature in the combustion chambers would fall below 1250' E., and that an aver- 
age temperature therein of at least 15(10“ would be maintained. 

4. That the residue from tins furnaces would lie thoroughly burned hard 
and free from organic matters. 

5. That the flue dust collectors, furnace*, ami combustion chamber* would 
be so arranged that it would be unnecessary to shut down any otic unit for more 
than 48 hours in any one week, in order thoroughly to remove dust and ashes. 

6. That the pounds of refuse per hour which would be incinerated per 
square foot of grate area, should not be less than that stated in the contractor's 
bid (83 % lbs.). 

7. That the average cost per ton of ca«di plant for incinerating refuse 
would not l*e greater than stated in tlu» contractor’s bid (theoretical profit of 
25.5 c. per ton). 

Under the terms of the specifications, the contractor was to be allowed 
monthly payments on the incinerator equipment* a* it was manufactured. 
Evidently my predecessor, the City Engineer who tln n held oiVice, had every faith 
in (ho ability of the contracting company to fulfill the terms of its agreement 
with the City, for under specifications prepared by him, the City's only recourse, 
if the plant proved unsatisfactory on completion, would he to sue for recovery 
of the payments already made. 

In August, 1913, the installation of the furnaces and mechanical equipment 
had advanced to such an extent as to permit of commencing operations in .u\ler 
to train the operators and to discover any minor defects in the machinery, and 
accordingly arrangements were made with the .scavengers to commence delivering 
mixed refuse and garbage at the Islais Creek Incinerator on August 28. 

The plant was operated intcnnittenih during the months . * f August. Sep 
tember, October, December, .January and February, during whi* ii time a total of 
2037 tons of mixed garbage and refuse was incinerated in the furnaces. 

These preliminary operations demonstrated that the machinery and appli- 
ances which had been installed for the purpose of handling the clinker and 
ashes, did not meet the requirements of the specifications, and that modifications 
in the overhead traveling cram* and other parts of the mechanical equipment 
were necessary. 

After the required modifications, the final test was commenced on September 
4, 1911, and completed October 8, 191 1. .The following tabulation shows the 
results of the lest: 


ANALYSIS OF 

SAN FRANCISCO UK l-’l 

SE DIKING 

INCINERATOR 

I’ES'J’ 

Date 


Grab 

Buckets 

Samples 

Pel- Cent 

of 

1914 

Tone 

I foisted 

Ta ken 

Moisture Combust il 

September 23 ... 

.... 121.61 

181 

22 

55.9 

25.9 

September 24 ... 

.... 92.13 

182 

22 

43.1 

24.9 

September 25 ... 

.... 104.21 

1 50 

25 

56.5 

23. 4 

September 26 ... 

.... 109.92 

1 18 

2 I 

52.9 

26.5 

September 28 ... 

.... 113.91 

1 62 

2 7 

55.4 

26.5 

September 29 ... 

.... 181.89 

188 

80 

47.7 

23.9 

September 30 ... 

.... 138.40 

180 

8(1 

52.5 

25.7 

October 1 

.... 110.85 

1 56 

25 

48.9 

28.0 

October 2 

.... 10 4.45 

123 

20 

48.6 

27.3 

Average for 

9 days 



4 71.5 

52.1 

231.2 

25.8 
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Sun Frau cisco, .Inly I» HJlti. 

To the Honorable, the Hoard of Public Works, 

of the City and County of San Francisco. 

Gentlemen Herewith is transmitted the annual report of the Bureau «t 
Engineering for tlie fiscal year 1915-101(1. 

In aecordanco with the policy of ilovcloping an adequate boulevard system 
with the greatest commercial and scenic possibilities, much work has been ex- 
pended in improving main avenues for vehicle traffic. 

Railroad Avenue has been paved and graded so that when the new pave- 
ment shortly to be constructed on Third Street is completed, it will be possible 
travel through tile Industrial district on a smoothly paved boulevard 100 teet 
wide from Third and Market Streets to the County line. 

Negotiations for the Hunter’s Point road have lieen advanced and specifica- 
tions prepaged. This thoroughfare should he constructed during the coming year. 

Twin Peaks boulevard has been practically completed. This Avenue ascends 
on an easy grade to an elevation of 830 feet and encircles the Twin Peaks neat 
limit- summits. From it is afforded a view of tlm City and its picturesque sur- 
roundings unequaled on the Peninsula. 

On the North Hay shore, one section of Camino del Mar. extending from 
Fort Miloy to Lincoln Park along the cliffs above Bakers Reach into the Pre- 
sidio Reservation, lias been completed. For this construction the. Panama 
Pacific Exposition coiilrilmfcd $50,0(111, and tlm City approximately $;iO,mm, for 
rights of way. An extension of this boulevard into the Presidio bus boon assured 
1 , V Hie Federal government, it- call (lieu serve bulk us a military road, affording 
ready access between Fort Miloy and the Presidio, and also us a scenic drive from 
which an unexcelled close view of the harbor entrance is obtainable. 

The first unit of the Esplanade along the Ocean Reach lias been completed 
,iiirt the second unit is well under way. When this Esplanade is extended for 
the total length of the Great Highway from the Cliff House to Slout Boulevard, 
■San Francisco’s lieaeli will excel in uppruruiiru any of the ocean fronts for 
which Southern California is famous. 

To correct of the mistakes in our rectangular street plan, several ex 

eessivu grades have been reduced, notably on tlayes Street, Cumberland Street, 
t'ollingwood Street mill ut Larkin and Francisco Slrcols. All of lliose thorough 
fares were formerly practically unusable by vehicles lint since being rugmded 
art* readily accessible. 

During the past fiscal year more pavements have been constructed in San 
Francisco under jmblie assessment than in any other single period of the Gity * 
history, including: 




In June, 1915, bids were invited for furnishing and delivering trunk ,nd 

r.rrrrnT - 

Church Street win he idle for „„ iudetinite ported “ ‘™ ck * 0,1 

Contract has been awarded for the extension of , i, T > , 

SS2rr* 8 "" “ ■« - - 

jr *~- 

waytt^XltZ' U a ^ d n C ■T""' ,:, '" Sln "- U ' <1 street water- 

and Sloat Boulevard. In the Ishis Creek Dkfrt Avem,e 

along the proposed route of ' *, "TZ 7'^ ^ 

“^,o d r r of ** - '«» ri; 1 :: 

HI ,5 -To 16 °"rb'. h 07V„n eh T’?' advanced during 

w , V p , c " ,,lroad oxtending front the junction of ,he Sierra Bail 

!nl l« I , 1 t : " li,ve, ' s, “" 'onnel, through which the Tuolumne River 

bo by-passed around Ihe main dam site,, lias been linished- I 

being built; the bottom of llele.h llelel'tv reservoir I, ‘7 "7"'"T"r ,;UI “'' S - '» 
that it can be flooded during the cumin- winter w . n 
under construction, will he completed. ” ’ 

Practically all c>f Ihe application maps required in the Usher mil l t 

tiled. Application for power line location s ill i, , ' ' 7“, 

will be dene before December of the present year. ’ ihw 
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During the past fiscal year, the Department of Surveys established 'Jo 05 
tench marks; made 1767 surveys for public and private contracts, street repairs 
public buildings, etc.; made 40 surveys of lets for private owners; surveyed 6470 
blocks and crossings, or a total of 692 miles. Fees collected and turned over 
to the City Treasurer by this department amounted to $20,623.25. 

Instruments have been added to the Engineering Testing Laboratorv so that 
it is now one of the most completely equipped laboratories cm the Paritir Coast 
u it were tested samples of ail material used in City construction, includitr 
asphalt, brick, cement, concrete, steel, iron, paints, oils, and water, the total 
number of tests for t lie year being 8329. 

Following is a detailed report of the various divisions included it. Bureau 
of engineering. 

Respectfully submitted, 

M. M. 0\S I f A l » G 1 1 X KSS Y, 

City Kngineer. 
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intersection "of ItT ■ ?»"'*' rM1,i,Uy n “ r, “* “'“l-letion, starts at (he 

nte.su.tion of St. German, and Burnett Avenues, ascends to and encircles near 

and’ 1 theme ‘t 1 “"*‘ kn0 "' n 1,8 Twi ” J 'caks at an elevation of H :|0 ft.; 

i ista, , T C ‘ ! " 1,1 <:urll «“ Avenue at a point a ,1 MOO f, 

, ‘"" ,ho " vM,,, ' l >' boundary line of the Kan Miguel Uaneho 

iho roadway consists of an asphalt pavement 2 ft ft. wi( |e wiMl „ 7 ri . (i jn 

k “ 1 ""! ,lrr It on each side, giving a total width of In ft The 

"t “ “■ covered by a binder 

cou.se I 54 in. nek and a 1 .... asphaltic wearing surface. Before constructing 

road roller!* 5 ’" 1 ““ con.paeled by r..lli,.„ with a IT, on 

Surface drainage is carried off by 12 in. corrugated steel culverts, encased 
m concrete ^underlying the roadway at re ( ,uired points. Water collecting in side 
ditches is discharged into concrete inlets and thence through the culverts. 



Portola Drive near West Portal of Twin Peaks Tunnel. 
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A guard rail consisting of two 2 in. by 6 i„. surfaced pine rails nailed In 

ad;:i„t 6 t,::-^'^“c. 8 ft ' "■ cu,,s,rac,ed - - « 

The contract for the construction of that section of the boulevard extendi..- 

•'519 x' 5 to'Talo.;^ 7T-. , . T eh 1 ,he Ci ' y Ewerv0ir S “ e " as J»m. 

“ ' 191 ' to haton & bm,th for the estimated sum of $24,058. 

Tins portion of the boulevard is approximately 2,800 ft. long and its con- 

cubic ::,r;r:;r d j bt ‘7 ra i atio “ i,y stL ‘“ m siu, " !i ° f “puroximateiy 30,00.. 

.»■> ^^o^;ne:^L;; , 1,^.; , : l ^ , '“ ,n,Miu,l ,,f 7o ' ,,o ° - f< - t ° f ~ 

The maximum grade on this section of the boulevard is oft and the shames. 

safe^n'remvVdine'tl 60 Th ° , '” a<1 "' ilv ,m cm-VKi is »uperelevated to insure 
14 i.; ' “" lX,n """ „„ the curve .Mentioned being 

One of the most notable features of this unit of the boulevard is „ curve 
toniilng a full semi-eirele or horseshoe with a center line radius of tlVf, T,. 

"" ll,i!i #.'>00 libit- yards of rock were excavated in the 

;::r r " , ™ «*" ■*« ...d 

Work under this contract was completed April t. | | and the roadwav 
i lii own opun to traffic immuduitely. 

froratePkv'T f ° r th ° !“°" d " eUon of tlle T ''i" Peaks Boulevard extending 
, * T *° COr, * e “ "■'*» a U'a rded on .September 3.,: 

■ !■>. to I. K. Ritchie & Co. for the estimated sum of $ 5 - 1 . 715 . 
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W " S . Pia '' l “' 11,e » ,los >'y “>'«">» <>f scrapers and wagons and thence 

is’ Jo ft r T1 “ W ? d 1 n, " er - °" U of «'• «"» underlying (he roadway 
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ploued l.elore placing any material for (ill. • 

The maximum grade on this section is t. per rent the sharpest curve 

r, , ru ".s on the center line of (it. feet. -The roadway has a uniform crown 
"i - m m. and it is super-elevated on all curves. 

.,vJ”: 1 T' k ‘''' , ' d l ‘ m ' hvK '» the two peaks at approximately the *2f> ft. contour, 
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A »’«S»i«ccnl view of the City of Sa„ Francisco and surroundings „,;,v bo 
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„ : Kventually the road will he e.vle 
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Portion of Twin Peaks Boulevard. 
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.he 0 4 cean r Be-,ch f ' Ev'T'Tl, “ * in ruction „I„., K 

being constructed and the contact for * 

K« gi fee^g C .rt ZT Te,een “ h Hi " " aS U ‘ U, ‘ <>* Bun,,,, of 

visors wind, \v„u,d ZlXT^LT "T ‘""“'T" ° f B “ rt uf S «.-- 

sssas — : ~~s;=e 

(construction work has boon completed „,» m.,,, v., . .. > r , 

^^ziziz z\*r« r ^ lu r ^ ™ 

- • - — • 


3 Juuipero Berra Blvds. 

2 Sloat Boulevard 

3 Portola Drive 

4 Market Street Exten- 

sion (Corbett Avc. 
Plan No. l) 

o Market St. Extension 

(Plan No. 2) 

(y 19th Avc. Boulevard 
7 Ocean Boulevard 


■S San Bruno Extension 
9 The Croat Highway 
and Esplanade 
10 Twin Peaks Blvd. 

1 1 Hunters Point Blvd. 
12 Telegraph Hill Blvd. 

1 2 Marina Boulevard 

14 Twin Peaks Exten- 

sion 

15 Clarendon Ave., Clay- 

ton to St. Germain 


June HO, ii)i5 
Completed 

7 5 % completed 

Proposed 

Partly completed 

Proposed improvement 
1st unit awarded 


June no, join 


Completed 


Preliminary studies being 
made 
Completed 

I'inishod save portion in 
Presidio, funds for 
which Congress re- 
cently appropriated 
Completed 

««•«•!. “A” 500 n. I,,,,,; 

05% completed 
Both units completed 
Proposed 


Contract awarded 



View of Richmond and Sunset Districts from Twin Peaks Boulevard. 
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BERNAL CUT. 

As outlined a year ago, this improvement is badly needed but its acquisition 
will have to be deferred until provision has been made to finance the purchase 
of right of way and cost of construction work. 


OCEAN BEACH ESPLANADE. 

Tile first section of Ocean Beach Esplanade now under construction on the 
west shore of the City just south of the Cliff House by J. D. Hannah. Contractor, 
was started January 10, 1916. The structure is planned primarily for beach 
protection, having a front wall formed by driving interlocking concrete piling to 
depth of 13 ft. below extreme low tide. These piles were precast, are 10 in. 
thick, 4 ft. wide and 20 ft. long and when in position form a reinforced 
concrete curtain wall 10 in. thick extending north and south. 28 ft. to the east 
of this outer line of sheet piles are located pedestal piles 18 in. square with 3 ft. 
square bulb and 24 % ft. in length and spaced at 10 ft. centers. Between these 
two rows of piles are placed heavy reinforced beams 20 in. by 43 in. by 27^ ft. 
weighing 13 tons, which form the main ties, and by means of keyways support 
the intermediate slabs of concrete. These beams are placed on 20 ft. centers ex- 
cept at stair sections where they are at 10 ft, centers. The space between beams 
is concreted to form a heavy reinforcing slab, 5 bleacher seats and 3 stringers 
for additional support. The stringers have a cross section 16 in. by 18 in. The 
entire section between the beams has a solid hearing on sand and 18 in. of packed 
clay. The minimum thickness of this bleacher section is 12 in. The last bleacher 
riser develops into a rollway and this rollway ends at top of and forms part of a 
3 'A ft. parapet wall with returns at either side of each stairway section. Behind 
the parapet is a 20 ft. sidewalk with scrapper holes to release wave water, and 
6 in. concrete curb and gutter. 

Over the front row of sheet piles is a heavy reinforced concrete slab 4 ft. 
thick and 6 ft. wide which caps the piles and forms a main support for lower 
ends of beams and intermediate slabs. At the upper end of beams, hearing on 
pedestal piles is a similar cap which ties the upper portion of slab and structure 
together. Expansion joints are provided and likewise drinking fountains and 
electric light connections. 

All sheet piles, H beams and pedestal piles were precast, allowed to season 
for 40 days and then put into position. Most of the precast work was done on 
the bank above the beach and hauled to position on cars over a construction 
track. Some were cast on the beach and handled directly by derrick. All piles 
were driven by 4 water jets and steam hammers. 

Two jets of 2 in. pipe reduced to % in. at discharge end were used on 
each side of sheet piles and one at each corner of hull, on pedestal piles and in 
both cases were so located that they discharged about 1 Vn ft, below the bottom of 
pile. 

Water for jetting was supplied h.v tl.e Olympic Salt Water (Jo. under static, 
pressure of 130 pounds and nozzle pressure of 40 pounds per jet. Consumption 
of water -by jetting process was approximately 100 cubic feet pur minute. The 
steum hammer was made useful by the fact that tile summer beach level is 8 ft. 
above required grade on siieet piles, and if placed to required grade by jets, 
it would be impossible to interlock the next pile. Therefore, 10 or 11 sheet 
idles were placed to sand grade and then with hummer and jets were driven to 
tl.e required grade, one sheet pile always remaining at sand level to start next 
pile. Pedestal piles were jetted to required grade without the use of hammer. Alt 
jetting was accomplished without very greut difficulty. Pleating boulders, espe- 
cially at the north end of tile contract, gave some trouble, making it necessary 
to excavate 8 feet to winter beach level and then remove boulders. 



Figure 8 on Twin Peaks Boulevard. 
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On all precast work the concrete mix was 1-H4-8. The concrete on balance 
of work will be 1-2-4, the same being used throughout. 

At present the driving of all piling is complete, II beams are in place and 
graded, and sheet piles poured. Bleacher section forms are in place and lamping 
of sand and clay under bleacher slab is in progress. Over 250 lineal feet of 
bleachers have been poured. Contract will be completed with the possible excep- 
tion of sidewalk and backfill by August 1. 

Contract for the second unit of the esplanade was awarded in July, p, 

J. D. Hannah for $23,148.90. This provides for an addition of 170 lineal feel 
of structure identical with that described above, so that by November 1, 1910, 
070 ft. of structure will be completed. It is to be hoped that in the forthcoming 
budget enough money will . he appropriated to complete this deserving project as 
far south as the chalet pile structure built some years ago. 


REGRADES. 


On account of llm excellent landscape views obtainable from their slopes, 
some of San Francisco’s hills are extremely desirable as residence sites. Unfor- 
tunately however, little thought was given to topography by the surveyor wlm 
first laid out the City in 1848. One set of streets was ran parallel to the meridian,' 
and another at right angles thereto. The fact that this gridiron plan would Inter 
necessitate grades as steep as 55 per cent on some streets and thereby greatly de- 
tract from the value of adjoining property, apparently was overlooked until many 
years later. 

To eliminate, at a minimum cost, as many as possible of these excessive 
grades has been the policy of the City Engineer’s office. No standard plan bus 
been adopted to suit every grade, but a separate study is made of each case, and 
tlie improvement best adapted thereto recommended. 


At tho request of the property owners affected, the, grade of hurkin .Street 
between Chestnut and Francisco Streets lias recently been reduced from 29 per 
cent to a maximum of 111 per cent. The cost of this improvement is being paid 
hy the owners having frontage on the streets to be regraded. On Larkin Street 
$10.31 per front foot will be assessed against the property on ouch side of the 
street, and on Francisco Street tile rate will be $20.29 per front foot. Present 
property values tin both these streets are now in tho neighborhood of $115 per 
fiont foot. the regrade will advance this value to over $250. 

For a width of 28 ft. the cast side of Larkin Street between Chestnut and 
1' runcisco Streets inis been cut down to descend tin a uniform 10.07 per cent 
grade. On this incline is an 18 ft. vilrilied brick roadway ami a 10 ft. artificial 
stone sidewalk. This strip is separated from the west side of the street by a 
reinforced concrete retaining wall, and near the bottom of tlm hill turns westward 
into the southerly side of Francisco Street. The west side of Larkin Street has 
been graded to a higher elevation than the cast side, and descends on grades 
varying from 4.37 to 10.92 per cent, for a distance of 157.5 ft., where its vitri- 
hed brick roadway 28.25 ft. wide terminates in a parked slope. At its termination 
the west roadway is 12 ft. higher than the cast roadway directly opposite. The 
sidewalk continues down the west side in a series of steps to the level of tlm 
easterly strip at Francisco Street. 

Turning westerly, tho steeper strip continues to descend on a 1(1 per cent 
grade along the south side of Francisco Street for a distance of 127.5 ft., separated 
"•mu the north side of tho street hy a reinforced concrete retaining wall. Around 
Hie westerly end of this wall the roadway tarns through 180 degrees, descending 
easterly ulong the npslhVsido „f Francisco Street on a 3.ti per cent grade, back to 
Larkin . Street, into which it turns northerly. 

By this detour a roadway suitable for automobile traffic lias been provided 
from the North Beach District to the higher levels on the south, and some very 



Hayes Street Regrade. 
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desirable hillside home sites, now inaccessible and undeveloped, opened for 
immediate settlement. 

Contract for this construction was awarded to F. Rolandi at an estimated 
cost of approximately $30,000. The construction will he completed in the imme- 
diate future. 

The entire expense of this work is being paid for voluntarily by the property 
owners, without any appeal to the municipal treasury. They co-operated with 
this office in the most friendly manner to adjust the problems connected with this 
work. 


HAYES STREET REGRADE. 

This improvement has recently been completed and consisted of cutting the 
roadway down between curb lines for a maximum of 15 ft., thereby establishing 
a 10.909% grade between Scott and Pierce Streets in lieu of the 14.54% grade 
previously existing, and lowering the intersection of Pierce and Hayes Streets an 
average of 14 ft. Retaining walls at the curb lines form the sides of the cut, stair- 
ways being provided at intervals connecting the street with the sidewalks on the 
upper level. Sewers and public service pipes were placed under the sidewalks. 
The Hayes Street electric car line which formerly detoured at Fillmore Street to 
reach the district west of this regrade now continues directly over Hayes Street 
through the new cut, effecting considerable saving in time and power. On this 
work 11,500 cubic yards of excavation was done by the Street Railway Company 
while the City paid $10,000 for the balance of the improvement. 

Bids are about to be received for the improvement of Cumberland Street, 
Sanchez to Noe Streets, and Sanchez Street, 19th to 20th Streets, and proceedings 
have been started for the improvement of Leavenworth Street, Chestnut to Hyde 
Street. 

Colli ngwood Street, 20tli to 22nd Streets, and 2 1st Street and 22nd Street 
between Castro and Diamond Streets, are to be treated shortly to improvements 
that will tend to make accessible this very precipitous district. 

Other projects of a similar nature are : — 

Bartol Street, Vallejo and Broadway, Kearny and Montgomery Streets; 

Caselli Avenue, Falcon and Eagle; 

Cnselli Avenue, Clayton, Corbett, Mars. 


MUNICIPAL RAILWAYS. 

CHURCH STREET ROAD 

Article XII of the new Charter of the City and County of Sun Francisco 
which became effective January 8, 1900, declares it to be the intention of the 
people that its public utilities shall be gradually acquired and ultimately owned 
by the City and County of San Francisco. 

With particular regard to the ownership and operation of its street railway 
system, this policy may be considered to have been ratified by the people when 
on December 30, 1909, at a special election they voted $2,020,000 of bonds for 
the construction of the Geary Street Railway, the franchise for the old Geary 
Street Cable Road having expired in 1903. With this money the Geary Street 
Municipal Railway was constructed and operation from Kearny Street to the 
Beach and Park commenced on December 28, 1912; on June 24, 1913, operation 
was extended to the Ferries. 

The Panama-Pacific Exposition a little later made imperative the immediate 
expansion of the Municipal Railway System to provide transportation fo and 
from the fair grounds. The site selected for the Exposition, while ideal in some 


!“) 


respects, was somewhat inaccessible and presented a serious problem in the matter 
<•! street transportation. The only lines running anywhere near the Exposition 
*' r ™ **"j l '' ill,,lorl - Hill and the Polk Street Linos of the l ulled Railroads and the 
i moil Street Line. Tile exposition direetors, City officials and Railway officials 
were impressed with the need for action and gave the matter early and serious 
consideration. In addressing the Roald of Supervisors on the subject on Fell- 
ruary 5, 1913, O. O. Moore, President of the Exposition Company, said: ‘T do 
not think we are saying too much when we say that tile burden of supplying ade- 
■inate street railway transportation to tile Kxposition belongs to tile City’ and not 
to us. We want to tell you how desperate this is, liow utterly and completely inade- 
quate the present facilities are. * * * Witli no street ear facilities to the 
Kxposition Grounds our $100,000,000 structure, built by our pride and our 
patriotism, so far from fruition, will lie a sail tiling t „ contemplate." 

At the same meeting, Mr. Mullaly, Kxposition Director, mill Vice President 
of Hie United Kail roads, stated most cmpluiticuUy that "The United Railroads 
will not build one foot of additional street railroad under present charter cotiili- 
lions.” 

Confronted with these conditions, upon the request of the Direetors of the 

Panama-Pacific International Kxpositi the Hoard of Supervisors by resolution 

directed the. Hoard of Public Works to have tho City Engineer submit plans and 
estimates of cost of a Municipal Railway System designed to furnish to the 
Panama-Pacific Exposition an adequate street railway service and at the same 
time form a nucleus for a desirable Municipal Railway System. 

in accordance witli this resolution the City Engineer on April 5, 1913. sub- 
mitted to the Board of Public Works for transmittal to the Supervisors, a report 
upon tho extensions of Municipal Railways to provide transportation for tho 
P""""iii Pacifie International Exposition. Acting upon this report, the question 
of II bond issue of $3, 500,000 fur constructing the lines recommended therein 
submitted to the people and overwhelmingly carried at an election held 
August 3(1, 1913. 

Hie subsequent program of prompt and efficient construction under the 
supervision or this department— all work being completed on time— provides a 
unique exhibit of municipal efficiency. 

The Exposition has since passed into history, but it is of interest to review 
a few of the figures bearing upon Hie attendance and Hie transportation that it 
may better be apprcciaed how necessary these lines were to the success of the 
.exposition and how well the demands were met. 

The total attendance at the Exposition for Hie 388 days was 18,875,971. It 
is estimated that at least 50 per cent of this number was handled on the Municipal 
representing approximately $1,000,00(1 in fares due to the Exposition traffic 

(*. 

lhe greatest attendance for any single day was on closing day, December 4 
when 458,558 people attended tho Exposition. Tile Municipal Railway receipts 
on this day were $10,748.20, representing 334,904 cash fares; or in other words 
* ,er cent llf tho tl,tul attendance rode both ways on the Municipal lines 
The second largest day was San Francisco Day, the attendance being 348 372 
Ho- railway receipts $13,922.75, or 40 per cent of tho attendance both ways. ’ 

I he Hurd largest day was opening day, 255,149, when the railway receipts 
u.-i-e $13,299.70, or 52 per cent, of the ulloiiilunro. All of Ibex 
days and practically all uf the business handled by the 
traffic. 'File reduction of tile percentages ns the iittendiu 

.-celled, indicates that the capacity of tho lines was practically reached on these 
n,rcv days that the crowds were not comfortably handled. The pre-Exposition 
estimate was that there would he at least one day in excess of 250,000 attendance 
The total Municipal Railway receipts for the Exposition year were $3 299 - 
nil. 15 In apply to interest, depreciation and reserves. It is interesting ate 
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tltat this surplus lvprtsonls practically the total cost of the trr^k construction for 
the Exposition extensions. 

Of all the linos provided for under the 1913 Burnt Issue the Church Street 
line was the only one not completed for service prior to the opening of the 
Exposition. 

An examination of tile Journal of the Board of Supervisors will reveal lie* 
extent and bitterness of the controversy aroused at the time that the construction 
of this road was up for consideration. Briefly, the history of this Church Street 
controversy which was the cause for the delay in the construction of this line, 
is as follows: — 

The City Engineer recommended that the Church Street line be diverted from 
Church Street through Mission Park and a private right of way acquired from 
18th to 22nd Sis., for the purpose of making a dolour to overcome the extreme 
grade of 19.3 per cent on a direct route over Church Street between 20th and 
21st Streets. Tn connection with this diversion it was planned also to open a 
street along the railroad grade for the accommodation of vehicular and pedestrian 
traffic, the cost of opening this street to be paid for by an assessment on Mu- 
property benefited. The assessment feature aroused a storm of protest from a 
number of the affected property owners. 

In an endeavor to effect a solution of this Church Street problem satisfactory 
to all interests, some nine comprehensive studies were made by the City Engineer, 
including, by an order of the Board of Supervisors, the preparation of complete 
plans and specifications for a cable operated road over the hill. After protracted 
discussion by the Board of all the possible solutions, which lasted for eighteen 
months, on February 8, 1915, the Supervisors passed an ordinance empowering 
the Board of Public Works to authorize the City Engineer to prepare plans, speci- 
fications and contracts and advertise for bids for furnishing necessary material 
for constructing the Church Street extension of the Municipal Railway System 
and approving the plan for overcoming the grades between 18th and 22nd Streets 
by a diversion through Mission Park and private property between 20th and 22nd 
Streets. This plan, as finally approved, follows closely the original recommenda- 
tion of the City Engineer as to location, but the right of way was narrowed to 
28 ft. and is without provision for pedestrian or vehicular traffic. Under pressure 
of the protestants organized as the Church Street Non-Assessment League, the 
Supervisors agreed that the City would assume the expense of opening the railroad 
right of way, thereby adding something over $150, 0(M) to the charges against the' 
railroad construction. 

By comparing the finally adopted plan with the. tunnel project suggested in 
Arnold’s report, Page 278, which would have cost $100,000 more to execute and be 
less desirable for use, the City is to be congratulated on the final outcome and 
much well deserved credit should be given to Messrs. Ransom and Eekart of this 
office for their intelligent zeal in furthering this work. 

Acting upon the ordinance authorizing the construction in June, 1915, bids 
were invited for furnishing and delivering the track special work for the Church 
Street Line, including the track special work for laying outer tracks on Market 
Street. The question of purchasing this material for the outer tracks on Market 
Street was put up to the Supervisors, but no decision was reached until December 
1, 1915, when the Board of Public Works was authorized to purchase all of the 
materials for the ('hureh Street Une except those for the outer tracks on Murkd 
Street from Van Ness Avenue to Church Street. 

Contracts were awarded for constructing one seel ion of tin: Church Street 
Line from 18tli to 22nd Streets, and another section from Kith to IHMi Streets 
and from 22nd to 30th Streets. Both of these eon tracts have been completed 
prior to July, 1910, but owing to a controversy witli the United Railroads and 
an injunction, the City has been unable to connect its Church Street tracks with 
the other tracks of its system. The City Engineer’s office had previously taken 
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Grade for Detour on Church Street Railroad. 
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this matter up and agreed with the engineers of the United Piilroads on the 
valuation of the tracks between Market Street and 16th Street on Church Street, 
which tracks formed a part of the Church Street Line under the original plan. 
Arrangements also were made with the United Railroads by which connection 
would be made with the United Railroads tracks on 16th Street at Potrero 
Avenue and at Church Street for the purpose of permitting temporary routing 
to and from the Potrero Avenue car barn from the Church Street tracks, the City 
paying the United Railroads a nominal charge for current and wear and tear 
on the track and overhead. Pending the settlement of the question of the City’s 
light to lay tracks on Market Street, the United Railroads agreed to an exchange 
of transfers at Church and Market Streets. These arrangements, which offered 
a temporary solution for the operation of the Church Street Road, were never 
consummated owing to the refusal of the Board of Supervisors to allow the ex- 
change of transfers at Church and Market Streets on a 40-60 basis, that is, re- 
deeming Municipal transfers for three cents from the United Railroads and allow 
ing the United Railroads to redeem their transfers to Church Street on a two 
cent basis. This interchange was recommended by the City Engineer's office as 
being equitable based oil the ratio of the lengths of the lines involved, the Church 
Street line being approximately 9,000 ft. against 14,000 ft. operated by tin: 
United Railroads on Market Street. 

In order to precipitate matters and bring the questions into court for a 
final settlement of all the questions involved, the City commenced the installation 
of the outer tracks on Market Street at Van Ness Avenue on June 12, 1916, but 
were stopped from proceeding by an injunction secured in a Federal Court. This 
matter is still in the courts at the present time and it will probably be several 
years before it is finally settled as both the City and the United Railroads are 
determined to carry the matter to the highest tribunal. 

In the meantime, a second contract for purchasing track special work for 
the Market Street section of the Church Street Line has been awarded to the 
United States Steel Products Company, which provides that the City may order 
this material at any time within a period of one year or abandon the contract, 
so that whenever this matter is settled favorable to the City, work can proceed 
immediately on the construction of the track. 

Owing to the complex proposal connected with the Church Street work, it is 
interesting to recite the different public proceedings incident to the successful 
completion of a portion of this work: — 

CHURCH STREET LINE— MUNICIPAL RAILWAYS 
Connection between Van Ness Avenue and Church Street. 

June 29, 1914 — Resolution directing Board of Public Works to prepare plans 
and specifications for the construction of the Church Street Line 
from Market Street and Van Ness Avenue to Borland and 
Church Streets to 30th and Church Streets, and that the con- 
struction of this unit be proceeded with as soon as possible, 
owing to difficulty in getting satisfactory plans for portion be- 
tween 22nd and Dorland Streets. 

Motion introduced ; laid over 3 weeks. 

Aug. 3, 1911 — Above motion reported on adversely by Public Utilities Commit- 
tee and refused passage, 10 to <>. 

Dec. 21, 1911 — Ordinance authorizing Board of Public Works to prepare plans 
and specifications and contracts, and advertise for bids for 
material for constructing the Municipal Railway along Market 
to Church Street and along Church Street to the northerly line 
of 18th Street. Introduced by Vogelsang; referred to Public 
Utilities Committee. 


•Ian. 1, 1915 — On motion of Supervisor McCarthy, consideration of ordinance 
laid over 2 weeks; 13 io 4. 

.Ian. 19, 1915 — Ordinance authorizing construction of Church Street Line from 
Van Ness Avenue out Market Street to 16th ami Church Streets: 
brought up and made special order of business for the following 
Thursday at 3 P. M. 

.Ian. 21, 1915 — J. li. 1626, introduced by Power, requesting City Engineer to 
present estimate of cost of Church Street road, utilizing United 
Railroads trackage now in place on Market and Church Streets: 
carried unanimously. 

Ordinance authorizing Board of Public Works to prepare 
plans and specifications for the construction of the Church 
Street extension from Van Ness Avenue and Market Street to 
J8th and Church Streets, indefinitely postponed on motion of 
Supervisor Vogelsang. 

.Ian. 25, 1915 — Motion introduced by Supervisor Power requesting United 
Railroads to advise Board of Public Works to enter into agree- 
ment with City for use of Market Street tracks; lost 8 to 8. 

Feb. 1, 1915 — Report of City Engineer dated January 27, 1915, showing esti- 
mate of cost of constructing Church Street Line, recommending 
that authority be given the Board of Public Works to imme- 
diately advertise for bids for furnishing material and labor 
necessary to construct the Church Street extension from Van 
Ness Avenue and Market Street to 30th and Church Street, and 
recommending that the Board of Supervisors pass a resolution 
indicating whether they desire that additional tracks be con- 
structed outside of the United Railroads tracks on Market Street 
from Van Ness Avenue to Church Street or to use the United 
Railroads tracks on this street. 

Thereupon Supervisor Vogelsang presented a bill directing 
the Board of Public Works to prepare plans and specifications 
for the construction of the Church Street extension. Passed to 
print. 

IVb. 8, 1915 — Ordinance authorizing Board of Public Works to advertise for 
bids for constructing the Church Street road from Van Ness 
Avenue and Market Street to 30th and Church Streets; adopted 
11 to 6. 

J. R. 1662 ' introduced by Vogelsang, authorizing Mayor 
and Citv Attorney to enter into negotiations with tlu* United 
Railroads for the joint use of tracks on Market Street. Carried 
unanimously. 

June 19, 1915 — Board of Public Works invited bids for furnishing and deliver- 
ing track special work for the Church Street line, including 
track special work for outer tracks on Market Street from Van 
Ness Avenue to Church Street. 

June 26, 1915 — Board of Public Works called for bids for furnishing and de- 
livering steel rails, rail fastenings and joints for the Church 
Street Line. 

July 9, 1915 — Letter from City Engineer to the Hoard of Public Works recom- 
mending that the question be submitted to the Supervisors ami 
a decision obtained from them as to whether or not it is their 
intention to have outside tracks constructed on Market Street. 

July 22, 1915 — Recommendation of City Engineer to award contract for track 
special work and advising contractor not to execute work until 
policy settled. 
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July 27, 1915 — Letter from City Engineer to Board of Public \V«»vks awarding 
contracts for various materials and recommending contract be 
held up pending settlement by the Supervisors as to the question 
of constructing outer tracks on Market Street. 

Sept. 20, 191 5— -Communications from the City Attorney and Mayor relative to 
negotiations with the United Railroads for the use of the Market 
Street tracks, indicating that no agreement was probable. 

Dec. 1, 1915 — Approximately, Public Utilities Committee, Board of Supervisors, 
authorized purchase of all materials not actually involved in 
constructing outer tracks on Market Street. 

Dec. 7, 1915 — Report of City Engineer to Public Utilities Committee suggest- 
ing three possible solutions for operation on Church Street 
Road. 

Jan. 55. 1916 — Bill No. 51907 authorizing submission of an olFer to United Hail- 
roads for purchase of west of Twin Peaks Tunnel Lino with 
provision for interchange of transfer at Church and Market, 
etc. Recommitted to Public Utilities Committee. 

.Apr. 5», 191(5 — Resolution No. 12,772 (new series) accepting offer of United 
Railroads for use of tracks on 10th Street from Potrero Avenue 
to Church Street. Accepted. Passed 17 votes. 

May 1, 19 Hi — Resolution No. 12,887 directing Board of Public Works to pro- 
ceed with construe! ion of outer tracks from Kith and Church 
Streets to Van Ness .Avenue and Market Street. Adopted. .17 
votes. 

May 2, 191(5 — United Railroads refuse to allow installation of track crossing 
at 18th and Church Streets. 

May -1. 1916 — Conference Mayor Rolpli, Judge Sullivan, M. M. O’Shaughnessy, 
N. A. Eeknrt; decision made to install 18th Street crossing on 
Saturday afternoon and Sunday. 

Apr. 29, 1916 — Section *'C M of Church Street Line completed. 

May 155, 1916 — Commenced installation of crossing at 18th and Church Street 
at 1 P. M. ; in place ready for operation of United Railroad cars 
Sunday morning. 

May 14, 1916 — Connected up rails of Section “0” with crossing. 

May 18, 1916 — Letter withheld from Board of Public Works. 

May 19, 1910 — N. A. Eeknrt in consultation with Mayor Rolpli relative to in- 
stallation of crossing at Van .Ness Avenue and Market Street. 

June 9, 1916 — Conference, Mayor Rolpli, Judge Sullivan, Coorge Lull, M. M. 

O’Shaughnessy, N. A. Eeknrt, relative to installation of tracks 
on Market Street and laying foundation for suit. 

Decided to install crossing at Van Ness Avenue and Market- 
Street on June 12. 

June 12, 1916 — Resolution of Board of Public Works authorizing City Engineer 
to construct outer track on Market and Church Streets by day 
labor. 

1 P. M. commenced opening street to install crossing. 

June 13, 1916 — Enjoined from further work. 

June 28, 1916 — Section “B” track work completed. 

July 21, 1916 — Contract No. 81 for installation of trolley wires completed and 
road ready for operation except connection with United Rail- 
roads. 

Aug. 22, 1916 — Judge Hunt (IJ. S. Circuit Court) commenced hearing of case. 

Aug. 25, 1916 — Completed hearing of case. Fixed October 10 as dale for sub- 
mission of final briefs of United Railroads in rebuttal. 


In the last annual report mention was made of the proposed extension of 
the Municipal Railway across Golden Gate Park from loth Avenue and hulton 
Street to 14th Avenue and Judah Street, the plana and specifications for which 
road at that time were approximately 90 per rein eoinpleted. I pun the rumple- 
lion of these plans, they w-ere submitted to the Hoard of l’ark Commissioners in 
November, Itllfi, with the request that the Park Commissioners (live their euiiseiit 
III the construction of this line in accordance with the plans prepared. Ibis 
request was met with absolute refusal and with the cottmcrsiiggcstmn that if the 
Park was to he crossed it should he in the vicinity of 20th Avenue and then in 
a s „bway or tunnel. The cost of such a tunnel being in the neighborhood of 
$800,000 w-its of course absolutely prohibitive and warranted no consideration. 
Fallowing upon this action by tire Park Commissioners, the Board of Supervisors 
passed a resolution directing the Board of Public Works to immediately proceed 
with the construction of the line across the Park in accordance with the plans 
prepared under the original ordinance. 'Phis resolution was vetoed liy His Honor. 
Mayor Rolpli, and later failed of securing the necessary votes to puss over the 
Mayor’s veto. 'Immediately prior to vetoing the resolution, the Mayor called a 
conference of the Park Commission and representatives of the Supervisors and 
the City Engineer in an endeavor to reach some solution. At tiiis conference the 
Park Commission remained firm in limit- stand lo oppose the eonstruelion of the 
Holden flute Park Bine between 10th Avenue and Pulton -Street and 1 Ith Avenue 


and Judah Street, hut offered as u compromise to permit a surface crossing lit 
20th Avenue, the crossing to follow the City Engineer's plans as developed for 
the original location. Due to the excessive outlay involved for this 20th Avenue 
route, the loss of earnings from t lie missing patronage of the music stand region 
the desirability of its construction mnv may he well questioned if the funds are 
available. The construction of the line across Golden Gate Park is at present 
in a somew-hal anomalous condition. There is tin ordinance authorizing and 
directing the Board of Public Works to con struct this line between 10th Avenue 
and Pulton Street and 14th Avenue and Judah Street and the City Attorney has 
held that the Supervisors have the authority to order the construction of this 
line across the Park regardless of the opposition of the Park Commission pro- 
vided that such road does not interfere with the free use of the Park for park 
purposes. Eminent attorneys, on the other hand, question this and nothing but 
a Court decision can absolutely determine the question. in view of this it is 
doubtful if any line will he built across the l’ark for some lime to come. 


In conjunction with the extension of Potrero Avenue south this office has 
recommended, and the Board of .Supervisors have authorized, tile construction 
of an extension lo the. Potrero Avenue Bine from -doth Street, at the present 
terminus, to Army Street, the estimated cost of the work being $10,000. 'Ibis 
short extension was determined ml in view of flu- fad that, by constructing tiie 
track in advance of the pavement, a saving of approximately $2,500 would he 
effected in the ultimate cost of (lie Potrero Avenue extension by avoiding the 
necessity of tearing up new pavement to lay tracks. Contracts for furnishing the 
track special work have already been awarded and enntrads for the track work- 
will he let at such lime us to permit of I lie track being laid following the comple- 
tion of the heavy excavation. 

Upon the recoimmmdutitni of this office the Supervisors have appropriated 
$275,000 from the surplus earnings of tin- Municipal Railway System for the 
purpose of constructing the Hack and overhead work through the Twin Peaks 
Tunnel from 1 7t It and Market Streets lo the. junction of Bloat and Junipero 
Serru Boulevards. The ordinance aniline wing Ibis const rttel ion also provides 

for a connection from the west of (he Twin Peaks Tunnel mil. Taraviil 

Street to the Ocean Beach. The additional necessary for phting this 

portion of tile line Inis not as yel been appropriated. Bids have been invited for 
furnishing the sled rail for the track work through the lumiel and other contracts 
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will be let at such times as may be necessary to provide for the completion of 
the Twin Peaks Line at the earliest date the progress of the tunnel wil) warrant. 

The City Engineer has on several occasions orally and in written reports ad- 
vised the Board of Public Works and Supervisors of the necessity of preparedness 
in having adequate transportation facilities arranged so as to reap the fullest 
benefit to the City immediately on the completion of the $-4,000,000 Twin Peaks 
Tunnel. San Francisco is suffering from lack of adequate rapid transit to the 
outlying sections, and while the problem is involved and complex, the City author- 
ities have shown so much constructive ability in the past four years in over- 
coming other obstacles that it is hoped some immediate attention and consistent 
effort will be given to this pressing subject. 

The street railway situation in San Francisco presents a number of serious 
problems. The track mileage in the City is more than five years behind the 
needs of the present population. It is difficult to extend the street railway facili- 
ties logically or economically because of the fact that all of the railway lines are 
not under a unified control. The City cannot force the United Railroads to make 
any extensions nor will the United Railroads make any extensions of their own 
volition under existing Charier conditions. Many extensions are at present desir- 
able but without suitable connections or transfer arrangement with both tin* Mu- 
nicipal Railway and the United Railroads system would he of little real benefit.. 
Ihe more carefully the situation is studied the more urgent appears the necessity 
for the unification of control of all the existing railroad lines, and until this has 
been accomplished San Francisco will have to put up with a more or less inade- 
quate transportation system. This office at the present time is studying the 
problem and expects to make a report shortly outlining a logical program for 
future extensions of the existing Municipal Railway System, but at the best 
the construction of these extensions will fall short of solving the transportation 
question in San Irancisco, for the solution of this problem requires consideration 
on broader lines. 

The time is fast approaching when a rapid transit system must he con- 
sidered. This would be either of subway or elevated type, preferably the latter, 
at this stage of our development, the comparative costs being about $800,000 a 
mile for the elevated as against $3,500,000 a mile for the subway construction. 
The first link in a rapid transit system naturally should parallel Market Street 
connecting with the Twin Peaks Tunnel and with a branch extending south 
through the Mission in the vicinity of Capp Street. 


BUREAU OF ENGINEER TNG 



42 


BUREAU OF ENGINEERING 


TWIN PEAKS TUNNEL. 

r i he genera! engineering features of Twin Peaks Tunnel were described in 
the report of the City Engineer for the fiscal year 3913-1914. The project has 
been advanced efficiently and economically and all of the serious construction 
problems encountered so far have been solved satisfactorily. 

The close of the fiscal year 3914-1915 found the contractor at Station 8+ U>. 
some two hundred feet underground at the west end; with 25% of Laguna Honda 
Station excavated; the vent shaft in the Relief Home Tract fairly well started 
and the subway section completed on the easterly end. Practically 4,300 feet of 
completed tunnel has been constructed during the 39 15- 1910 fiscal year. 

An obstruction, presenting some difficulty and successfully handled, occurred 
about 1800 feet from the west portal. A brick lined water duct of the Spring 
Valley Water Company constructed in 1895 crossed at a sharp angle 8 feet above 
the tunnel arch. It was conveyed by means of a by pass over tin; eompleled 
tunnel. A shall was sunk, Hut water duel tapped by a 30 ## pipe, vvhirli ran west 
275 ft. in a drill previously driven, crossed the tunnel at right angles and con- 
nected with the original duct again. Later the water was permitted to follow 
the original course. The entire section of tunnel between the west portal and 
the Laguna Honda Station has been completed. 

Excavation for Laguna Honda Station and 22 ft. of tunnel section on each 
end was done in open cut, the maximum depth being 70 ft. Steam shovels car- 
ried the cut to within 15 ft. of rail grade, the sides of the pit being retained by 
piles. Trenches were then dug by hand for the side walls and footings of tin- 
station, after which the concreting was done and then the core of earth was 
removed. The waste material, a sandy clay, hauled an average distance of 
1/3 mile in motor trucks, was used in filling low portions of the valley in which 
the station is built. Station is completed except the superstructure. 

Because of an ascending grade, excavation between the vent shaft and the 
Laguna Honda Station was started from the former. The shaft when completed 
will have an inside diameter of 13 ft. but the excavation was made 20 x 32 ft. 
so as to take in lull width of tunnel section and to permit of construction of 
forms for concreting. From the bottom of this shaft, 100 ft. deep through water 
bearing sand and timbered with piles held by 12 x 3 2 bracing and walings hung 
with steel hangers, a drift .was carried 300 ft. westerly at invert grade through 
sandstone, when it broke through the sandstone into a waterbearing sand, causing 

300.000 gallons per day to be lifted out at the shaft. Another drift was then 
started and kept in the sandstone until after the sand deposit was passed, when 
the second drift was brought, up to line with the first one. Easterly from 
Laguna Honda tunneling has been projected over III ft. on the descending grade 
toward the vent shaft, the drift previously driven draining the ground penetrated. 
Concreting follows within free working distance of the finished timber lining. 

Excavation for that section between the east portal and a point 509 ft. 
southwesterly therefrom, was done between two rows of piles and heavy timbering 
with the necessary cross braces. This ground was a filled in creek bed and t In- 

30. 000 cu. yds. of excavation was removed by pick and shovel. This portion of 
the tunnel has been constructed and the backfilling finished. 

Adjacent to the section just described or at .Station 97 -j- 15, the tunneling 
proper on the east end was started and was driven westerly to Station 87 -[ 03, 
leaving to be completed those portions between Station 10 -{ 57 and 87 •} 03 
and between Station 40 -j- 37 and 39 00 or 4,843 lineal feet, together with 

the superstructure of Laguna Honda Station. 

In the light of the progress made during the past fiscal year when so many 
adverse conditions were encountered, and the fact that the greatest portion of tin- 
work remaining to be done is in rock, there is not any apparent reason to ques- 
tion the forecast that April, 1917, will see the east and west facings meet and 
the tunnel completed. 

R. C. Storrie & Company, to whom this contract was awarded, for the esti- 
mated sum of $3,372,000, have performed work the estimated value of which to 
date is $2,168,539.38. 



West Portal. Twin Peaks Tunnel. 
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Constructing Laguna Honda Underground Station. The floor will be 62 feet below the ground surface. 
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CITY AND COUNTY OF SAN FRANCISCO 
Department of Public Works, Bureau of Engineering 

San Francisco, December 6, 1917. 

To the Honorable 

The Board of Public Works of the 

City and County of San Francisco. 

Gentlemen: Herewith is transmitted the annual report of the Bureau of 
Engineering, for the fiscal year 1916-1917. 

The development of the Boulevard System has been actively advanced during 
the past fiscal year. The Marina Boulevard, marked at intervals with gems 
preserved from the Panama Pacific Exposition, is now an assured fact. Camino 
del Mur has been extended into the Presidio, over an ornamental concrete viaduct 
constructed by the United States Government in co-operation with the City and 
County of San Francisco. The Esplanade has been extended as far as the 
limited appropriations for this improvement would permit. Twin Peaks Boule- 
vard has been completed and Hunters Point military road is well under way. 

The last named thorofore will do much toward developing manufacturing indus- 
tries in the southeasterly portion of the City, and will afford direct access to 
the Hunters Point dry dock and naval base, which the Government will con- 
struct in the near future. Plans have been developed for the Telegraph Hill 
Boulevard and the regrade of Rincon Hill. The policy of overcoming the defects 
of the rectangular street system in hilly districts has been pursued, and notab'e 
accomplishments in this direction have been the regrades of Cumberland, Noe 
and Sanchez Streets. 

More pavements have been constructed within the past fiscal year than in 
any similar period since the memorable fire of 190(3. A new type of pavement 
has been introduced, namely the so-called vertical fibre vitrified brick monolithic 
type. Its chief advantages over the older vitrified brick pavement for sleep hill- 
sides are its cheapness and ease of construction. Another advance in this line 
has been the adoption of “Topeka” surface, a semi non-skid sheet asphalt pave- 
ment. With the enormous urban automobile traffic of the present time, such a 
pavement has become a necessity. Six hundred and sixty-nine thousand, three 
hundred and sixty-five square yards of pavement of all types were laid during 
the past fiscal year. 

The Municipal Railways, which, despite the pessimistic predictions of oppo- 
nents of the system, have proven a great financial asset to Sun Francisco, have ; 

been developed along logical lines during the past year. The Church Street line 
has been completed and is earning dividends. The Twin Peaks Tunnel line will 
be completed during 1917, and a direct means of access provided before many 
months from the ferry to the districts beyond Twin Peaks. 

On April I>, 1917, crews working on the east and west headings of Twin 
Peaks Tunnel met underground, 6,000 feet from the easterly portal. Shortly 
thereafter the bore was completed. It is conservative to predict that within a 
few years of its completion, property values to the south and west of the Peaks 
will advance in value in excess of the total amount paid for the construction of 
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the tunnel Its construction will also facilitate providing adequate means of 
transportation to the towns down the peninsula, when adjacent -mmumt.es see 
fit to become components of Greater San Fiancisco. 

The principal units of the sewer system completed during the past year 
prise an outlet for the west side of the Ocean View d.str.ct; the Great H,ghua> 
sewer extending from Noriega Street to Lincoln Way; the Glen lark sewer e 
tension ; the Stanley Street sewer, and the Oakdale Avenue sewer. I he a, stem 
will be extended as additional funds become available. 

On the Auxiliary Water Supply System, extensions have been provided in 
the Telegraph Hill district, in l'ine Street and in First Street lhe many unne 
dwellings on the steep slopes of Telegraph 1.1.1 have been 

lection with an attendant reduction m insurance rates. lhe unk foimat 
Ihta uintrirt made the excavation work costly. The other two extensmns accom- 
plished similar reductions in insurance rates. 

The total number of surveys made during the past jiai wm 18 8 
thousand six hundred and one precise levels have heen run and tench ■ U 
established over a total distance of 180 miles. Fees lor these surveys amounted 
to $24,712, 

In the Testing Laboratory, B004 tests were made on various structural nut- 

ten-ds a. a cost, fnclusivc of salaries and sup, of *5520.40 'lhe mspectum 

„f concrete paving base has heen carried on with the aid of iaboratorj 
w j,h a marked increase in the quality of the resultant concrete. Anal ms > ><Ju 
the theoretical determination of the most economic cement and sand .atm a 
exact result hitherto indeterminate, hut which by continued research m our lest- 
ing Laboratory has been perfected. 

Included in the report are maps showing population, area and assessed 
valuation of all districts of the City and County of fenn 1-rancisco, and also 
type of street pavement in each block thereof. 

On the Heteh lletchy project, construction work has continued interruptedly 
since my last annual report. The Railroad has been completed with the excep- 
tion of a portion of the ballasting. The Lower Cherry River P °" u, g * "in- 

1ms progressed steadily and will he finished by about , lamia. j 1, U18- A 
bux-cd concrete masonry buttressed arch dam is in progress of construe m at 
Lake Kleanor. The design of this structure involves several original tcaturc. 
one is the placing of the central axes of the arches on a curved arc upstream 
across the present narrow channel of Kleanor Creek. tangent to this centud 
arc and extending to the abutments on each side of the present channel, the axes 
of the arches will He in planes whose horizontal traces form an ««** of do 
degrees. There are 20 arches, each with a span of 40 feet. About .,000 c bm 
cards of high grade concrete will he embodied in the structure. Logging and 
■yarding at the City’s Canyon Ranch Sawmill for the seasons run in U“> 
noted to over 1,(100,000 hoard feet of rough lumber, besides a cnns.de. able 

feet were cut and planed. An additional saw.mll has heen establish! d a dm 
Kleanor. This has a capacity of 6,000 hoard feet per day. A base hospital has 
been designed and will he constructed at once. All branches of the work 
well co-ordinated and advanced us rapidly as possible. 

Following is a detailed description of the work accomplished in this Bureau 
during the fiscal year. 

Respectfully submitted, 

M. M. O’SHAUGHNESSY, 

City Engineer. 
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* Assessed valuation for taxation is 50% of appraised valuation, 
t Lake Merced. 
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boulevard system. 

In advancing the policy outlined in previous annual reports of the City 
Engineer, work on the boulevard system has been actively prosecuted during the 
past fiscal year. The following is a description of the work accomplished. 

MARINA BOULEVARD: 

To have permitted the work of salvage to eradicate all trace of the Panama 
Pacific Exposition would have been a serious mistake, both from an economic 
and an aesthetic standpoint. Through the untiring efforts of the Exposition 1 res- 
ervation League, with which the City Engineer co operated, if present plans are 
carried out, San Francisco is to have on the Exposition site a choice resident. a 
tract This will be traversed by the Marina Boulevard a.ul marked lure ami 
there with gems preserved from the Exposition, namely, the Column of Progress, 
ihe California , Building, the Marina, Palace of Fine Arts, the Lagoon and the 
Yacht Harbor. 

On Ihe recommendation of this office, Pierce, Kleiner, h raucisco, illmore. 
Bar North Point, Beach and Jefferson Streets were declared closed lo permit the 
designing of a subdivision with roadways ■ aligned in graceful curves, more m 
keeping with the natural attractions of the district than a gridiron street system. 

The problems involved in planning the revised street arrangement were 
numerous. For example, the prevailing winds of Ihe district could not be allowed 
to sweep along any main artery, and yet it was essential that certain remain- 
ing heritages of the Exposition he left visible as termini for properly .rained 
vistas. The problem of proper distribution of traffic through the district was m 
turn complicated by the necessity of streets of changing direction while it was 
imperative that the maximum view frontage oil the Golden Gale he developed. 

The principal features of ihe plan which were finally adopted after more 
than a year's study were north and south axis centering oil the Column of Progress 
and an east and west axis passing through the dome of the Fine Arts Building, 
both of which features will he recalled as ones that dominated their situation in 
the Exposition. At the eastern end of the east and west axis, centering on the 
Fine Arts dome, is a plaza approximately one acre in area from which a circular 
drive or boulevard distributes traffic to the secondary streets in the southern 
portion of the park. Courts have been planned at uniform intervals along the 
northern and eastern holders of the park in such a way as to create a succession 
of features along the two main boulevards while at the same time giving the 
maximum amount of view frontage looking on the Marina Park and the grounds 
of the Fine Arts Building. On the southern boundary two business centers have 
been created from eacli of which three arteries radiate to the main centers of 
the residence park. 

It is proposed that the streets shall he paved and improved in the most 
modern manner and that all electroliers and other street ornaments shall he of 
special design. Public utilities such as gas, water and electric power mains will 
ho installed underground. The plan incorporated some twenty odd plazas or 
parks at street intersections and includes eight or ten interior courts which will 
he devoted to recreational purposes. 

On account of the reluctance of some of the properly owners to enter into 
lln, Hellenic, the first section of the project only is now under process of resell- 
division. This covers ..hunt oi.c-hulf the area of ll.c whole plol_al.il repines the 
closure of about 070,000 square feet of existing streets laid out in tile rectangular 
system and the opening of about 880,000 square feet of new avenues and 

boulevards. . ..... 

Streets formerly traversing this area were uniformly sixty-eighty feet nine 
inches wide, dividing the district into blocks of two hundred seventy-five feet in 
width by four hundred twelve feet six inches in length. The new streets vary in 
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width from one hundred feet for the Marina Boulevard with a roadway of fifty- 
one feet down to forty feet for the small intermediate streets. 

To Mark Daniels, Consulting Engineer, who had charge of the work of 
resubdividing this district under the supervision of the City Engineer, much 
•credit is due for the results obtained. 

The Marina Boulevard passing along the northern boundary of the property 
is an important link in San Francisco’s boulevard system, connecting the existing 
terminus at Fort Mason with a road to pass through the Presidio Military Res- 
ervation, a portion of which has already been constructed. 

Skirting the northerly edge of the Marina Boulevard is the Belt Line Rail- 
way, of which the extension into the Presidio has been completed. The extension 
was urged by the Bureau of Engineering because of the military value of the 
track and the desirability of its being laid before construction of the boulevard 
was begun. As planned, the boulevard is free from railroad crossings and a 
schreen of shrubbery will extend between railroad and the north sidewalk. 

Due credit must be given to the Pacific (las and Electric Company, and 
the Sierra and San Francisco Power Company for the generous manner in which 
they co-operated in exchanging lands to open this boulevard between Fort Mason 
and the Presidio. 

Twice bids were called so that the $30,000 appropriated in the last budget 
might be applied to the paving of the Marina Boulevard from Laguna to Scott 
Street, but in both instances the unit prices offered were too high and recom- 
mendations were made to reject the bids. Informal awards were made for the 
necessary fill along the boulevard. This fill was recently completed by day labor 
at one-third the cost of the amount set forth for that item in the formal proposals, 
thereby saving the City over $2,000. 

As the route of this boulevard crosses the made ground in Harbor View and 
the Presidio, where the Exposition Company has pumped from the Bay 1,300,000 
and 300,000 cubic yards, respectively, thereby reclaiming 13 1 acres, observations 
were kept to determine when complete subsidence hail taken place so that street 
work, by undue settlement, would not- be an economic loss to the City. 

For the selection of Harbor View as the State Normal School site, the City 
Engineer actively co-operated, making three visits to Sacramento. Exhaustive 
investigations were made of the suitability of the existing California Building for 
a normal school and a report favorable on this location submitted to the State- 
Legislature. 

EL C AMINO DEL MAR: 

With the $56,000 appropriated by the Panama Pacific Exposition Company, 
El Cuinino Del Mar, extending from Lobos Creek to Lincoln Park, over rights 
of way purchased by the City for $30,000, has been constructed under direction 
of the City Engineer. 

The Federal Government and City of San Francisco jointly constructed a 
reinforced concrete viaduct over Lobos Creek as a continuation of this boulevard, 
and a stretch of road will eventually be laid extending northerly therefrom to 
meet the existing driveways in the Presidio. Over three years ago this boule- 
vard was started by the City, but it was impossible for some time to secure the 
prompt co-operation of the military authorities for the immediate completion of 
the project. 

The Honorable Congressman Kahn, with co-operation of Senator Phelan, 
finally succeeded in having appropriated for the government’s portion of this 
work, $30,000. Contract for the viaduct over Lobos Creek was entered into in 
April, 1917, and is now 90% completed. An appropriation of $5,000 was made 
in the City’s Budget for 1917-18 to meet the cost of completing the westerly 99 
feet from the center of the Creek. 
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From Point Lobos to Fort Miley, Forty-thinl Avenue has been paved reee.uly 
thereby supplying one of the few remaining links between the Mini. • 

ES1, “,vee boulevard units, Cuinino Del Mar. the Marina and Presidio drives 
which stretch across the north shore of the Ciiv, will, when com, ; ud. b- -ul- 
possessing military advantages afford many seem attractions, ena dm, pUua 
„ve seeker to obtain excellent continuous unobstructed views ot the Hi). 

Golden Gate and the Ocean. 

ESPLANADE: 

Few cities ill the United States can boast of a more inviting stretch of sea- 
shore than that which extends from the Cliff' House three miles southerly to 

" l'hins* have lieen made to provide proper shore protection for the enure ,l,s ' 

against inroads of the sea and to pave and park the Great lliylivvay pel- 
rnanemly as bcli.s the possibilities of this splendid driveway. .aek o, suth.nm 
appropriations has hampered these efforts, the net results to date be ng - ‘ 

too, stretch of reinforced concrete esplanade bulkhead l» withstand the n eons 
encroachments. A request for an appropriation of 10 l ' Me,,d lhu 

nude to Lincoln Way was denied in the recent budget „ 

The finished section, constructed for the Cuy under comma J > * • ; ‘ 

n , h at a cost of $80,000, has occasioned widespread commendation and .merest 
aml’manv inquiries have been received for detailed plans from cmnmu.mus wt. . 
similar problems, especially New York and New 'Jersey elites. Ihe marked n - 
prove. nent presented by Ihe bleuehers and parapet ot this structure nu t the 
grown embankment replaced, should insure .... early apprupnatmn u. the funds 
for the remaining portion. 

New grades have been established fur the Great Highway from Umi.il. U J 
to Sloal Boulevard. This boulevard will have two roadways: Ihe lower, on the 
easterly side will be 40 feet in width with two sidewalks, and will solve the 
fronting property and intersecting streets. The upper roadway on the : ocean 
side will be 90 feet in width with an additional 'Jo loot walk. A teiiacc 
parked slope will separate the two roadways. 

WIDENING OF SLOAT BOULEVARD: 

The original plans adopted by the Oit.v Engineer for Shin! Boulevard from 
the Great Highway to Junipero Sorra Boulevard, based upon future trafhc needs, 

....plated a MIS fool thorofare. This included a central space do feet wide to be 

occupied by the street railway, 80 feet of paved driveway on each side thereof, 
each adjoining S feet of parking and 15 feet of sidewalk Frcscnt J.eeds "c.c 
accommodated with the south 30 foot paving strip, but the popula it) of this 
.Irivc with the ever increasing vehicular t raffle caused negotiations to hu hastened 
in order to complete the project as planned. Property owners along the north 
side of the present tracks have been prevailed upon to donate to the Lily Mifhuent 
frontage to make up the requisite 135 feet. The property was obtained by the 
City at no cost, contingent upon its starling the work by July. 1917. Ibis ms 
bee. done, the United -Railroads having been persuaded to exchange its old right 
„f wav for the 35 foot central space, the City agreeing to pay the cost of remov- 
ing and reconstructing the railway, the work of whirl, is rapidly nearing com- 
pletion. As soon as funds are available the northerly portion of the roadway will 
be improved providing for one way traffic on each driveway and minimising the 
danger from collisions as well us greatly improving the appearance of the boule- 
vard. The City Attorney’s office is to be commended for earnest co-operation in 
this project. 
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SKY LINE BOULEVARD: 

The route of the proposed sky line boulevard, lying in San Francisco county, 
starts at the City Hall and traverses thorofares already complete, to the inter- 
section of Sloat Boulevard and Forty-first Avenue. Thence it will extend in a 
southerly direction, encircling Lake Merced, and continuing southward to the 
County Line. 

On September 25, 1916, the Board of Supervisors adopted the following 
resolution : . 

Whereas, There exists but one main highway front San Francisco along 
the peninsula into San Mateo and Santa Clara and Santa Cruz counties, 
which is rapidly becoming inadequate to meet traffic requirements, and the 
construction of an additional thoroughfare will soon become an imperative 
necessity, and 

Whereas, It is possible to provide for the construction of a boulevard along 
the crest of the hills separating the ocean and bay and Santa Clara Valley 
and thus affording a route unparalleled for scenic grandeur as well as pro- 
vide traffic accommodations for a large extent of territory; therefore 

Resolved, That the City Engineer be requested to furnish the Board with 
the estimated cost of making a reconnaissance for a boulevard along the route 
stated; also 1 

Resolved, That a copy of this resolution be transmitted to the Boards of 
Supervisors of San Mateo and Santa Clara and Santa Cruz Counties with a 
request that they meet in conference with His Honor the Mayor, City Engi- 
neer and Street Committee of this Board for the purpose of considering the 
project herein outlined. 

In response to the request contained in (lie foregoing resolution, a meeting 
was held at Redwood City on December 9, 1916, which was attended by repre- 
sentatives of San Francisco, San Mateo, Santa Clara and Santa Cruz Counties. 

The project outlined was endorsed by the representatives present and it was 
resolved that the legislature be requested to pass an act that would provide for 
the construction of the proposed highway by the counties jointly interested with 
such assistance as might he rendered in connection therewith by the State of 
California and the Federal Government. 

On May 5, 1917, tile Legislature having passed t lie necessary Act (Chapter 
52, Statutes 1917) another meeting was held in San Jose, likewise attended by- 
representatives of the same counties. Endorsement of the project was again 
given and it was directed that the City Engineer of San Francisco, the County 
Surveyors of the several counties, and Professor C. B. Wing of Stanford Uni- 
versity, make a reconnaissance of the route of the proposed highway and fur- 
nish an estimate of the cost of tile same. 

Pursuant to said direction the several County Surveyors, to-wit: James V. 
Newman of San Mateo, Irving L. Ryder of Santa Clara, Lloyd Bowman of Santa 
Cruz, Professor C. B. Wing of Stanford University and II. W. Swanitz, assistant 
engineer, assigned to this work by the City Engineer of San Francisco, on May 
10, 11 and 12, 1917, accompanied by W. Lewis Clarke of the Stale Highway 
Commission, made a reconnaissance survey of the proposed route, beginning at 
Sun Francisco, following along the ridge between Buy and Ocean to the summit 
of Santa Cruz Highway, thence by Burrell Meyers to the head of Soqnel Creek, 
thence by Corralitos Creek to Watsonville. 

The route that I favor is from tile City Hall, San Francisco, in a general 
southerly direction passing to the west of Merced Lake and thence down the 
the peninsula, following east of San Andreas and Crystal Springs Lakes to the 
summit of the San Mateo-Half Moon Bay Road, thence due southerly along the 
Castle Rock ridge to the summit of the Los Gatos-Santa Cruz State Highway, 


and thence to Santa Cruz and Watsonville along tile State and County Highways: 
or leaving the main ridge at Saratoga Summit and following the divide between 
the San Lorenzo and Pescadero Creeks along the State Park Road to the Ben 
Lomond ridge. From there tile road would follow the general direction ot' tile 
Empire grade to Santa Cruz and tlience by County Highway to W atsmiville. or, 
continuing along the crest of the main range from the summit of the Los Gatos- 
Santa Cruz Highway via Burrell Creek to the head waters of Soqnel Creek, 
thence over the divide to Corralitos Creek and down the same to Watsonville. 


SLOAT BOULEVARD CIRCLE: 

Anticipating the westward trend of development subsequent to the comple- 
tion of the Twin Peaks Tunnel, the City Engineer devised a plan tor co-ordinat- 
ing at a common point of intersection the main thorofares south and west of 
Twin Peaks, named Junipero Serrn and Sloat Boulevard. West Portal Avenue, 
connecting with the west portal of the Twin Peaks Tunnel. Pot-tola Drive, which 
will connect with the Market Street Extension, St. Francis Boulevard, and tin- 
proposed entrance to the Spring Valley property. A satisfactory design has been 
worked out for (lie meeting of these boulevards to prevent congestion of automo- 
biles and railway traffic and still give a scheme in harmony with the high class 
residential districts developed and planned for the future. 

This plan provides a large circular space suitably parked, within which w ill 
he the heavy network of tracks and truck special work connecting the tunnel line 
with the existing Sloat Boulevard and the Junipero Sena Boulevard tracts, and 
a future rapid transit line down the peninsula. Two purposes, aside from the 
aesthetic, will he served by this circle. The railway crossings will he minimized 
and auto drivers will ho compelled to slow down to make the curve in safety. 

Already neccessary property to the extern of nearly an acre has been ac- 
quired from the VVestgate Park Company and Leopold Greene, for which volun- 
tary assessments aggregating $13,125 have been levied on adjacent property 
owners. Construction work will be started in the near future. 

Grateful acknowledgement must he made for the unselfish efforts of Mr. 
Duncan McDuffie and his landscape engineers, Messrs. Olmstead Bros, of Boston, 
for needed assistance in this project. 

One of the conditions of the contract between Fernando Nelson and the 
Residential Development Company, for Ihu purchase of the west portal tract, was 
that the former should deed to the City sufficient property to give a strip 32 (vet 
wide from the west portal of the Twin Peaks Tunnel -to the circle above de- 
scribed. This proviso was made part of the contract by Mr. A. 8. Baldwin, of 
the Krill of Baldwin and Howell, the original owner of this land, in order that 
an avenue of egress from the tunnel westerly might lie provided for the municipal 
railway. An extract from this agreement follows: 


“I agree upon request of the City Engineer, M. M. O Shaugnessy . to 
execute u good and sufficient deed to the City and County of San Francisco, 
of a strip of land not exceeding 32 feet in width for a right of way for 
railroad purposes, from the westerly portal of the Twin Peaks lunnel to the 
westerly line of said 49.824 acre tract, it being understood that the City 
shall at its expense grade said strip of land to (he level required for 
tlic operation of cars over the same, ami that the City shall at its expense 
construct good and substantial concrete bulkheads along the northerly and 
southerly lines of said strip wherever said right of way shall he in cut. and 
with the further understanding that unless changed by mutual agreement be- 
tween the undersigned and said M. M. O’Shaughnessy, the plan prepared by 
Join, M. Punnett, dated March, 1916, attached hereto, will in all respects 
he carried out by me except that I reserve the right to change the width und 
location of any of the proposed streets.” 
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TWIN PEAKS BOULVEARD: 

The Twin Peaks tunnel provides only for rapid railway transit, as it would 
have been both dangerous and uneconomical to include an automobile roadway. 

Ample provision has therefore been made to enable autos to cut down time and 
distance between the down town districts and the districts lying west of the 
Twin Peaks Ridge, by the construction of modern boulevards along the grades 
between these two sections of the City. 

Four years ago, to reach the westerly portion of the City the auto truck or 
pleasure car was compelled to avoid the ridge by taking a circuitous northerly 
route over Haight or Fell Streets and Lincoln Way to 19th Avenue, or a south- 
erly route over Valencia or Mission Streets and Ocean Avenue. Today a thorofare 
over Twin Peaks atVords one of the most scenic boulevards in the world. 

Starting at the intersection of SI out- and Jmiipcro Surra Boulevards, the 
Portola Drive, completed in 1915, extends easterly on an ascending grade, through 
the fast developing modern residential parks of St. Francis Wood on the south, 
and West Portal tract on the north. 

At an expenditure of $21,780.12, this driveway was extended last year along 
the route of the old Corbett Road to Twenty-fourth Street. This stretch, -1700 
lineal feet in length, consists of a 20 foot paved strip of asphalt on concrete with 

foot shoulders, and is practically complete. As soon as possible it will lie 
connected to the Market Street Extension, mentioned elsewhere in this report. 

About 900 feet east of San Miguel Rancho, the Twin Peaks Boulevard con- 
nects with the Corbett Road. The upper boulevard thence ascends in a north- 
easterly direction by easy stages around the slopes of the Twin Peaks to an eleva- 
tion of 830 feet, at which a figure eight loop encircles each of the peaks, the 
summits of which are about 80 feet higher. This work entailed an outlay of 
$57,075.77. Since its completion in November, 1910, it has been most popular j 

with local motorists and tourists. From no other eminence in San Francisco 
can such a varied and pleasing panorama of ocean, bay, mountain and metropolis 
be obtained. 

The link of this road just east of the figure eight was completed in 1910 at 
a cost of $26,907.97, and the adjoining stretch along Clarendon Avenue from 
St. Germain Avenue to. Clayton Street, consisting of 1475 feet of pavement, 25 
feet wide, and costing $7,732, was finished in the early part of 1917. Topeka 
surface was used here because the maximum grade was as much us 13 per cent. 

Descent from Clarendon Avenue may be made on the north by Buena Vista 
Boulevard and on the south by Seventeenth Street. 

j 

\ 

NEW PROJECTS. ! 

j 

OLYMPUS BOULEVARD: 

In a desire to provide a more direct approach to Twin Peaks Boulevard by 
light grades, a drive 60 feet wide lias been planned, starling .tl Fourtreiilli Street 
opposite Alpine Street and winding by easy curves into Park Hill Avenue, Masonic 
Avenue, Pluto Street, Lower Terrace, Seventeenth Street and Clayton Street, to a 
connection with Clarendon Avenue. 

Agreements for obtaining the lands required to widen existing streets and for 
new diagonal streets through present blocks have been entered into during the lust 
two years. Lack of funds has been the cause of delaying actual construction. 

However, since the major portion of the cost of Olympus Boulevard is to be ob- 
tained by assessing the property owners benefited, the near future should see its 
completion. 
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MARKET STREET EXTENSION: 

Nearly thirty years ago, in the era of cable traction, surveys were made for 
the extension of Market Street out to the Ocean Beach. This plan simplj meant 
the prolongation of the City's main artery on its present alingment, irrespective oi 
grades. This early proposition was abandoned, and when the problem was tv 

cently considered, a contour avenue was decided on. 

To co-ordinate with this plan, in the design of Twin leaks Tunnel a flat tut 
subway section was adopted for the first 1800 feet, because of proximity or the 
street surface. To provide for a surface extension of Market Street, tee simple 
title was secured for a strip 90 feet wide and the 1800 feet along the line ot the 
tunnel in Eureka Valley from Seventeenth ami Castro Streets to Eighteenth am. 

] Lillie Streets. * 

The tliu net is completed and already the crossings "I Diamond. < ollmguoud. 
Douglass, Eureka, and Ord Streets, where they intersect the tunnel right o. way. 
have been reconstructed to conform to the planned extension, Spo, •mentions au 
being prepared for the paving of the boulevard between these crossings so that 
in a few months the City's chief artery will have been extended up to Eighteen 
and Ord Streets. Surveys and plans have been made for 70 foot right ot way 
from this point up to Twenty-fourth Street and Corbett Avenue where connection 
will be made to the existing pavement of Corbett Avenue. The maximum grade 
over Ibis route is 9 per cent. 

At the unanimous request of property owners affected, plans for this piojee 
are well advanced and it is hoped at an early date to have it ready tor appro- 
priate action by the legislative authorities of the City. 

SAN BRUNO AND RAILROAD AVENUES: 

The desirability has been recognised of relieving the congestion of traffic nv.-r 
Mission Street and the State Highway, the main southerly outlet .mo Sau Mateo 
County. The solution involved realigning, regrading and reconstructing Hie old Sun 
Bruno Road and Railroad Avenue to form the Bay Shore Boulevard. South ot in- 
San Francisco county line San Mateo has constructed an important link ot this 
thorofare, connecting with the State Highway near Uncle Tom's Cabin. 

Until recently the connection between Kan Bruno Avenue ami lutieio 
Avenue was rough and unsightly. This has been corrected by extending l’oiier., 
Avenue from Twenty-fifth Street to intersect Sau Bruno Avenue, by widening tin- 
Ocean Shore Railroad Cut at Army Street and paving the entire distance Ibis 
involved over 20,000 cubic yards of excavation, at a cost of $3o,5-lli..U. 
regrading of Railroad Avenue to meet additional traffic requirements, was de- 
scribed in my last annual report. 

HUNTERS POINT ROAD: 

As a war measure, last year the Federal Onvcrmnent appointed a committee 
to investigate and report on the suitability of various sites on the Pneihc flutist tor 
,1, , location of a permanent naval base. Familiar with the ..l.quoMu.l.r.l natural 
advantages of Hunters Point for the purpose, the City administration actively advo- 
cated its selection. Reports were prepared which showed that there is a water depth 
of or. feet at the point and a deep water channel thence to the Ocean wlloleus 
the other Bay sites considered have less than 20 foot depth, which is being i e- 
creased because of deposits of sediment from the San Joaquin and Sacramento 
Rivers. Assurances were given the Naval authorities that proper read facilities 
would shortly he constructed to make the site more accessible. While no official 
decision on the choice of a base has been published, it is undeistood that the 
Hunters Point site is favorably considered. 

To reach Hunters Point, and to provide for existing and future industries 
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in this section, special endeavor has been directed toward the early completion of 
an 80 foot street with a 60 foot roadway, commencing at Railroad Avenue along 
Evans to Ingalls, thence diagonally through land acquired from the Water Front 
Land Company to Hawes near Hudson Street, thence along Hawes from Hudson 
to Innis, thence along Innes from Hawes to Donohue, thence along Donohue, Times 
to Galvez, thence along Galvez, Donohue to Coleman, thence through City property 
diagonally from Coleman and Galvez to Boalt Street and Fairfax Avenue, thence 
along Fairfax from Alvord to Boalt and along Alvord, Evans to Fairfax, to the 
existing dry dock of the Union Iron Works on this point, a distance of 2*4 miles. 
This work involves 91,427 cubic yards of excavation and 101,876 cubic yards of 
fill, besides curbs, sewers and 637,669 square feet of pavement with 6 inch con- 
crete base and 2 inch asphalt wearing surface. Two acres of property are to be 
acquired. 

The cost will be about $225,000, part to be borne by the Union Iron Works 
and the City and fronting property owners to pay the remainder. About three- 
fourths of the entire length is under contract. Nearly 90 per cent of the neces- 
sary property has been acquired and as soon as the remaining portion has been 
deeded to the City, contracts will be awarded for the remaining construction. 

The completion of this project will have the effect of opening up two miles of 
deep water frontage heretofore inaccessible. 

TELEGRAPH HILL* BOULEVARD : 

By proper landscape treatment Telegraph Hill can be made an attractive 
eminence instead of a quarry scarred obstruction to traffic. The first requirement 
is a suitable avenue of approach to the summit. Four schemes have been evolved, 
each of which contemplates a roadway 24 feet wide and a 0 foot sidewalk with a 
protecting railing. The initial point of the various schemes is as follows: 

(1) Northeast corner Kearny and Broadway; (2) Northeast corner Mont- 
gomery and Broadway; (3) Just west of Washington Irving School in Broadway; 
(4) Northeast corner of Sansome and Vallejo Streets. 

The terminal at the upper end, Lombard and Sansome Streets, is common to 
all plans. The property in the last two blocks along and adjacent to the boulevard 
is to be retained for park area as an addition to Pioneer Park. City property in 
the vicinity will be utilized where practicable. Any scheme adopted embraces a 
reinforced concrete viaduct about 300 feet long between Lombard and Greenwich 
Streets. Schemes No. 3 and 4 include an additional viaduct across Green Street. 

Maximum grade, length and estimated cost of construction of the. four schemes 
is as follows: 

Scheme 
1 
2 

3 

4 

REGRADES: 

Most of the area of the City and County of San Francisco has been subdivided 
on the right angle block system, with no thought whatever for the contour of the 
ground or steepness of the grades, many of which are as high as 40 per cent. In 
altering such grades, existing improvements must be considered, many lots having 
already been built upon, and each property owner desirous that the grade fit these 
improvements. 

The modern subdivision with its contour streets and easy grades is eliminating 
this evil. On the ungraded streets which are too steep for vehicular travel, it is 
found desirable to park the majority of the street and construct easy stirways. 


Length in Feet 
2800 
2500 
2450 
2200 


Maximum Grade 
8.5% 

10 % 

10 % 

8.2% 


Est. Cost of Const. 
$154,000 

140.000 
I 12,000 

135.000 


An example of such treatment is on Day Street between Castro and Diamond 
Streets, Greenwich Street between Kearny Street and Grant Avenue, which has 
never been graded, is built upon both sides with many permanent structures. 
Special treatment, such as shown on attached program is necessary to obviate 
raising or lowering every building on the block. 

Liberty Street between Church and Noe Streets and Sanchez Street between 
20th and 21st Streets are similar to those above mentioned inasmuch as they are 
ungraded, built upon, and have very heavy cross warps. 

On these streets it is found advantageous to design an upper and lower road- 
way with parking space and walls between, and to open two new streets so that 
vehicles can travel in a southerly and westerly direction to Noe Valley. 

Money for the acquisition of the property necessary for the above projects has 
been included in the 1917-1918 budget and the City Attorney has commenced 
action to acquire it. 

In t lie past year grades have been changed, established and investigated as 
follows : 

Grade changes — 333 blocks, 159 crossings 24 miles 

Grade establishments — 109 blocks, 50 crossings OVe miles 

Investigations — 138 blocks, 55 crossings 10 miles 

Total 40 \' 2 miles 

A number of other streets where special treatment in grades have been made 
and which will be improved in the near future, are: 

Carolina Street between Twenty-second ami Twenty-third Streets. 

Lyon Street, between Broadway and Vallejo Streets. 

Alvarado Street between Castro and Diamond Streets. 

Missouri Street between Twentieth and Twenty-second Streets. 

Douglass Street between Twentieth and Twenty-first Streets. 

The area lying south of Howard Street and east of Third Street comprising 
about twenty city blocks on an elevation known as Rincon Hill, in former days one 
of the choice resident districts of San Francisco: but this hill formed a natural 
barrier to the main lines of traffic between a mile of waterfront docks and freight 
terminals and the area dependent upon them, comprising the general industrial 
district and the business center of the City. Its proximity to the waterfront and 
the railroads is the cause of the development of this section from a residence dis- 
trict to an industrial and warehouse center. 

• The Chamber of Commerce made some preliminary studies of Rincon Hill in 

3912 with a view to suggesting a scheme for its regrading. 

1 This office has made a comprehensive study of the problem and evolved 

several improvements on the original schemes presented. 

j It was found that with a reasonable amount of excavation gradients could be 

established having a maximum of 2 per cent for north and south streets and 4 Vs 
per cent, for east and west streets. With these street grades established, every 
piece of property east of Second Street and south of Folsom Street could be 
reached by a projected system of railroad spur tracks terminating in the main Belt 
Railroad system. Modern motor trucks could easily make the maximum grades 
on the east and west streets. The hill would no longer he a barrier to heavy 
traffic and about 46 acres of land with practically no earning power could become 
a potential income bearing property worth from two to five times its present value. 

About 90 per cent of the existing improvements upon the property in this 
district are wooden structures, many of them obsolete, and the owners would 
welcome an opportunity to replace them with a more substantial type of building. 
The present condition of the property makes it very difficult for th% owners to 
negotiate loans for any improvements. It was found that the cost of improving 
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the streets could not be sustained by the adjoining property. Close study of the 
problem shows that the owners of this property would not by any means be the 
sole beneficiaries by improvements contemplated, but that a very large metropolitan 
area would be materially benefit ted. To effect maximum economy it is desirable to 
grade and make all of the improvements in this area, as one project centrally con- 
trolled. Before this can he done, certain changes in the assessment laws for local 
improvements must be enacted. 


The following is a tabular resume of the principal elements in the Rincon Hill 
regrade project: 


Estimated cost of street work including 1:1 slopes $1,500,000 

Estimated cost of grading private property and restoring improvements $2,500,000 
Present average assessed value private property (60% of full value). .$ .76 sq. ft 


Full value on same basis according to 1916 assessment $1.25 sq. ft. 

Average estimated value after improvements $2.50 sq. ft. 

Permissible to spend for improvement to private property $1.25 sq. ft. 

Area of proposed reduced district 2,000,00 sq. ft. 

46 acres 

No. parcels of property involved in regrade 277 parcels 

No. city blocks involved in regrade *3 city blocks 

Estimated cost of grading private property and restoring improve- 
ments not incl. 1:1 slopes $1.25 sq. ft. 

Total yardage of materials to be removed 3,386,000 yds. 

Time required for removing hill estimated at 3-4 years 


BERNAL CUT: 

The bulk of the materials used for street and home improvements in new sub- 
divisions beyond the Twin Peaks Ridge was conveyed via Mission Street and Ocean 
Avenue or over Fell Street and Lincoln Way. The grades and length of the former 
route added so much to the cost per ton mile that the proposed Bernal Cut could 
have been built for the saving it would have had effected to date. 

One of the conditions made part of the agreement for the Southern Pacific 
Company’s new franchise at Third and Townsend Streets was that the City should 
be given a right of way through the existing Bernal railway cut from llandall 
Street to San Jose Avenue, the Railway Company to do the necessary grading to 
accommodate the paved roadway. 

With the rapid growth of our Municipal Railway System, the extension 
through this cut of the Church Street Line from 30th Street to supply needed 
traffic facilities to the Sunnyside and Ocean View Districts, was planned, and in 
order to provide for the street railway, as well as vehicular and pedestrian traffic, 
steps have been taken to acquire a wider roadway through the cut than that pro- 
vided in the original agreement. Surveys and plans for this improvement are com- 
plete and necessary lands are being acquired. 

This work involves the extension of Dolores Street to the existing Southern 
Pacific right of way at Randall Street, the removal of 232,000 cubic yards of ex- 
cavation and placing 95,500 cubic yards of fill, the removing and reconstructing 
of the Southern Pacific tracks to the west side of the widened cut, the paving of a 
42 foot roadway and construction of an 8 foot sidewalk with necessary retaining 
walls on the east side of cut throughout the ‘1,-150 feet of length. 1 he cost will be 
approximately $650,000, exclusive of the grading to be done by the .Railroad 
Company. 

CUMBERLAND STREET, NOE TO SANCHEZ STREET: 

The regrade of Cumberland Street between Noe and Sanchez Streets and 
Sanchez Street between 19th and 20th Streets has been completed. Persistent 


i 
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efforts to reconcile the diversified opinions of the people of this district and obtain 
their agreement to the most logical plan, finally were successful. 

Existing street improvements leading to this section, the abrupt nature of its 
topography and the fact that fronting owners had proceeded with their home build- 
ing with an utter disregard for any grade plan, injected complications into this 
problem, requiring the application of some engineering ingenuity for solution. 

Sanchez Street tit 19th Street was graded and paved while 50 feet south the 
ground was 16.5 feet higher. Cumberland Street at Sanchez Street was graded 
and paved while 20 feet west the* ground was 31 feet higher. Sanchez Street at 
Cumberland Street was improved with an elevation at the northerly line of 198.83 and 
at the south line of 209.17 whence the ground rose sharply to an elevation of 2-10 
feet. Twentieth Street at Sanchez was an improved street having an elevation of 
240 feet the east side of Sanchez Street conforming to official grade, while the 
west side was 25 feet higher. 

The only inlet adaptable to changes that would permit of vehicular traffic was 
via Twentieth Street. This will also serve the district south of Twentieth Street 
between Church and Noe Streets. Bv a system of retaining walls and stairways, 
pedestrians may reach this region at Sanchez and Nineteenth Streets’ Cumberland 
and Noe and Cumberland and Sanchez Streets. The general street design of road- 
ways and walks in the same plane was precluded here, the difference in elevation 
between houses on opposite sides of the street being from 7 feet to 19 feet. To 
keep at a minimum the height of retaining walls, at the property line on the high 
side and still not leave the homes on the low side in a hollow, the space between 
curbs was designed with elevated or depressed sidewalks and terraces. These 
terraces vary from level parking spaces to sloped surfaces having a pitch of 10 
feet in width of 11 feet and 13 feet, according to ground conditions. As planned, 

the majority of retaining walls did not exceed 6 fed in height. Three were con- 

structed at a maximum height of 12 feet. In some instances where the fronts of 
the houses were hack of the property line, the terraces were extended into the 
property thereby doing away with necessity of a wall. A ’>\k -foot cross warp in 
the roadway, was resorted to to cut down heights of walls. 

Sanchez Street from Twentieth to Cumberland Street is paved with 2 inches 
of asphalt on a 6 inch concrete base descending on a 5.3 per cent grade. The 
crossings of Sanchez and Cumberland Streets is similarly paved. From tin* north 
line of Cumberland to 89 feet northerly, the grade of Sanchez Street is 10.6 per 

cent and thence to Nineteenth Street it is 28 per cent except the parking space 

and wall where the grade is lessened to permit vehicles to turn. Hillside brick 
pavement was used where grades were sufficient to warrant the increased cost. 

On Cumberland Street west of Sanchez Street a 9.5 per cent grade obtains 
for 155 feet, a 4 per cent grade for the next 100 feet and a 15 per cent grade 

for the remainder to Noe Street, except around the island park at Noe Street 

where the grade is reduced to allow traffic to turn. 

Concrete in walls and stairs was a 12 1 mix delivered from mixer to forms 
by gravity chutes. Six inch tile drains imbedded in broken rock were placed 
back of all walls and concreted to weep-boles at proper intervals. 

Galvanized iron railings are placed on walls where necessary. Special fittings 

bad to be cast for all this work on account of the many curves and breaks in 

grade. Hardly any two fittings were alike. 

Excavation was performed by a % cubic yard steam shovel except at Sanchez 
and Nineteenth Streets where the steep grade made ilie use of the shovel dan- 
gerous. Here a trap was erected and 1-horse Fresnoes scraped the material into 
chutes which led into the trap, whence it was loaded into motor trucks. Over 
20,000 cubic yards loose measurement was bandied in ibis manner. 

Now that this section has been made accessible and that these streets present 
an inviting appearance, the wonderful vie\v to be obtained from this height, the 
ideal climatic conditions existing there, and the proximity of the Church Street 
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Line of the Municipal Railway System, will all be potent factors in inducing people 
to locate. Property enhanced substantially beyond its original value since the 
improvement was assured. 


LEAVENWORTH STREET AND CHESTNUT STREET: 

Francisco Street between Hyde and Leavenworth Streets at an elevation of 
approximately 130 feet before the recent improvement of Leavenworth Street be- 
tween Chestnut and Francisco Streets, lias been practically inaccessible. '1 he only 
approach thereto, over Hyde Street between Chestnut and liny Streets was on a 
20 5 per cent grade with a very dilupitntcil cobblestone pavement. 

A few years ago new grades were established to provide a convenient ap- 
proach to this district. The first unit of this improvement was completed m De- 
cember, 1914. This consisted in part of a retaining wall swinging from neai tin 
middle of the south line of the crossing of Francisco and Leavenworth Streets to 
the north curb at the west line and a stairway on the northeast face of the tva 
leading from the upper to the lower levels of the crossing. As then finished, ready 
ingress and egress was afforded pedestrians, but a second unit of tills work had 
to be installed to accommodate vehicles. This consisted of the continuation of the 
existing retaining wall southerly in Leavenworth Street parallel to the properly 
lines for a distance of 187.5 feet dividing the street into two levels. Tile new 
grade of upper Leavenworth Street follows closely the old San Francisco Road 
which in early days led from the heart of town to Black Point. 

When completed the 08.37 feet width of Leavenworth Street will lie divided 
into a 10 foot walk on Hie east and a 0 foot walk on the west side with roadway 
of 52.37 feet wide extending from Chestnut Street northerly to the end of the 
retaining wall where it divides into an upper drive of 17.5 feel wide and a lower 
drive of 32 feet wide. The grade from Chestnut Street to the dividing wall and 
50 feet northerly on the lower portion of the street descends at 15.9 per cent and 
then at 6.8 per cent to the crossing of Francisco Street. The upper roadway 
ascends northerly along the east face of the wall on a 3.4 per cent grade. Hie 
street is paved with 2 14 inches of asphalt surface on a G inch concrete base except 
on the 15.9 per cent grade where hillside brick are laid on a 1 Vs inch sand 
cushion on a 4 inch concrete base. 

The heavy portion of the excavation, 5,800 cubic yards was done by steam 
shovel. To insure against undue settlement in the fill back of the wall, special 
precautions were taken in tamping. The fill, placed by wheelbarrows, was water 
tamped, the weep holes in the wall having been temporarily plugged to bold the 
water and all pulled simultaneously to give u uniform settlement. The subgrade 
was rolled with 5-ton motor trucks empty and then loaded. 

The wall of reinforced concrete of the cantilever type surmounted with a 
4 25 foot parapet is 31.25 feet high at one end and 5.75 feet ut (ha other. Ex- 
clusive of the base and parapet, it is 12 inches thick at top and hatters 7 inches 
to 5 feet of depth giving a maximum base thickness of 3. 86 feel at the highest 

section. T 

A 20 inch high pressure pipe, one of the main feeds from the fcort Mason 
Pumping Station which has been constructed in tunnel, was uncovered along the 
east edge of the toe of the wall. 


BRIDGES 


THIRD STREET BRIDGE: 

The Third Street Bridge was rewired and a new submarine cable was in- 
stalled under contract awarded to the Butte Engineering & Electric Company on 
August 24, 1916. The work was completed and accepted on June 25, 1917, and 
cost $3,874. 


The laurel wood floor surface placed two years ago is making u record for 
service, being still in very good condition. Ordinary pine flooring formerly used 
had to be replaced three times during each year. 

The south abutment, disturbed at the time of the earthquake in 1906, con- 
tinues to move northward at a decreasing rate, being about one inch during the 
last 12 months, us against two inches per year prior to that time. The movement 
this year lias been taken up in the structure with minor alterations and adjust- 
i meats made possible by the work done lust year. Despite the opening of the Fourth 

i Street Bridge traffic on Third Street Bridge continues heavy. During rush hours 

eighty street cars and over two hundred vehicles per hour cross the structure. 

FoFkTU STREET BRIDGE: 

On June 25, 1915, tlm Thomson Bridge Company was awarded the contract 
for removing the old swing draw bridge and fur constructing a modern Straus-- 
Trunnion Bascule drawbridge at Fourth Street, crossing the channel. 

The foundation for this bridge was designed in this office and the super- 
j structure was designed by Mr. J. B. Strauss of Chicago, patentee of this type of 

bridge. 

The bridge proper is a single leaf, through span of 94 feet eounterweighted 
on the north side with a 700 ton overhead concrete weight spanning the roadway. 

The bridge roadway is forty feet wide and is paved with creosoled wood 
blocks. Provision has been made for the installation of street car tracks should 
they be required at any time. There are two 6-foot sidewalks on the outer side 
of the trusses for pedestrians. 

Operating power is furnished by electric motors housed on the north side. 
The operator’s house is over the west motor housing and commands a clear view. 
Opening to the full vertical position can be effected in approximately one minute 
after giving the warning alarms. A clear waterway of 75 feet for the passage of 
vessels is obtained with the structure raised. The channel was dredged to eleva- 
tion minus 35 feet, City base, which enables vessels of 20 foot draft and fifty 
foot beam to pass the opening safely. 

This improvement cost $89,672.09 and was finally accepted on May 23, 1917. 

STREET PAVEMENTS 

More permanent pavements have been constructed within the past fiscal year 
than in any other year since the memorable fire of 1906. 

•A new type of permanent pavement adapted to light traffic and residential 
streets was introduced here, namely the so-called vertical fibre vitrified brick, a 
monolithic type of pavement. This has been in use for the last three years in the 
middle west and has given satisfactory results. Its chief advantages over the older 
vitrified brick pavement are its comparative cheapness and ease of construction. 
A service test of at least ten years will bo required, however, before its per- 
manency can be established beyond question. Should this pavement prove entirely 
satisfactory and be permanently adopted, its selection will affect a saving of from 
15 per cent to 20 per cent over the old standard brick pavement. 

Another advance in pavement construction has been made in the adoption 
of “Topeka,” a semi-nonskid sheet asphalt pavement. This pavement is particu- 
larly suitable to streets that have a gradient in excess of that which ordinary sheet 
asphalt can be used, but on which a comparatively smooth pavement is required. 
In general, on residential streets of medium grade Topeka surface can be used in 
place of the ordinary asphalt pavement. With the enormous urban automobile 
traffic of the present time, a pavement having pronounced nonskid properties 
becomes a necessity. 

Topeka surface has been used extensively in the construction of streets in 
Westwood Park and other recently developed residential tracts. It has also been 
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used on the northerly end of the Twin Peaks Boulevard, and on the first unit of 
the Market Street extension adjoining the east portal of the Twin Peaks Tunnel, 
and probably will be used upon the entire boulevard. The fact that this pavement 
has stood up on the State Highway in San Mateo County for four years under 
the tremendous pounding of Sunday traffic amounting to 15,000 machines of all 
types, is proof that it will wear well in San Francisco under less severe conditions. 
Our experience with asphalt has proven that the successful street pjivement of the 
future will be of less thickness than formerly and will possess greater nonskid 
properties, 90 per cent of the traffic now being rubber tired. 

One of the greatest difficulties encountered in the planning of street pave- 
ments is that of procuring proper surface drainage, with the improvements and 
grades often permanently established. Especially is this the case on t boro fa res 
having nearly a flat grade. The addition of too many catchbasins is both costly 
as well as unsightly. It was for this reason that this office recommended the 
adoption of vitrified brick gutters in connection with asphalt pavements on such 
streets, it being possible to construct this type of gutter with a flatter gradient ami 
an individual transverse slope, thereby preserving a uniform cross-section on the 
main moving-traffic portion of the roadway. 

Within the last fiscal year many special projects in the way of street improve- 
ment had to be handled by this department and, working plans for the Contractor 
prepared. To expedite the work of planning some of the more difficult of these, 
paper forms were made to scale showing the proper crowns and section. These 
were put in skeleton form and modified when necessary. Plaster of Paris was 
poured over modeling clay rough shaped to the finished contour and the whole 
finally smoothed down to the finished grade. This was found to be an excellent 
way of visualizing the improvement and brought out forcibly small irregularities 
in design that might otherwise have been overlooked. 

Nearly all of the many miles of track reconstruction handled by the United 
Railroads within the year, and all street reconstruction handled by the Street 
Repair Department was constructed on the grades worked out by this office. 
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AMOUNT AND COST OF STREET WORK— PRIVATE. 
Fiscal Year ending June 30, 1917. 

Quantity, Sq. Yds. 


Asphalt (6" Concrete Base) : 

W. S. 1 l A " Binder 2" 

1,175.11 

. ..223. 195.66 


\V. S. 1 " Binder 1 M" 

373.37 

Bituminous Rock (6" Concrete Base) : 


W S 2" 

17.524.32 

Basalt Blocks : 


Gravel and asphalt filler on sand 

14.00 

Gravel filler (0" concrete base) 

349.28 

Cement filler (6" concrete base) 

3,506.8 L 

Vitrified Brick: 


Kiln marked or hillside 

4,101.47 

Asphalt with Basalt Block Strip: 


Asphalt W. S. 2" 

1,063.22 

B. B. with gravel filler 

490.00 

B. B. with gravel and asphalt filler 

305. 0O 

Asphalt with Vitrified Brick Strip: 


Asphalt W. S. 2" 

81,366.54 

Brick, kiln marked or hillside 

29,902.96 


2.664.66 


Total 

366,513.12 


Curbs : 

Granite, new — lin. ft. 

Granite, reset 

Concrete 


14,582.70 

1,263.91 

139,958.90 


Gutters : 

Basalt Blocks — sq. yds. 
Walks: 

Artificial stone 

Grading: 

Cut 

Fill 


325.28 


9,474.85 


95.426.00 

45.292.00 


Total 


140.718.00 


Sail 


Cost 


$ 2.64 1 . mi 

454,737.27 

873.68 


38,423.35 


45.36 

1,336.27 

8,801.94 


14,355.75 


4.246.92 

1.848.50 

1,193.36 


169.868.13 

103,234.74 

1,560.00 

1,081.62 


$804,270.89 


17,303.38 

226.58 

105,412.02 


1,228.49 


9,122.64 


53,439.50 

23,552.03 


$ 76,991.53 
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MUNICIPAL RAILWAYS. 

CHURCH STREET LINE: 

The Church Street Line of the Municipal Railway commenced operation on 
the 11th of August, 1917. The placing of this road in operation marks the com- 
pletion of the final link of the extensions contemplated under the Bond Issue of 
1913, when the citizens of San Francisco voted $3,500,000 for extending the 
Municipal Railway System by the construction of some 12 miles of double track 
and the purchase of the Presidio & Perries Railroad or the so-called Union Street 
Line comprising 3.78 miles of double track. 

In the last Annual Report of the Bureau of Engineering there was presented 
in detail a chronology of the public proceedings had in connection with the con- 
struction of the Church Street Line, so that it is sufficient here but briefly to touch 
upon this earlier history. 

The Church Street Line contemplated under the provisions of the Bond Issue 
consisted of an extension of the Municipal Railway System from Van Ness Avenue 
and Market Street, out Market Street to Church and over Church Street to 30th 
Street. For a number of reasons, in constructing this road, it was considered 
necessary to divide the line into three sections: 

Section “A” from Van Ness Avenue and Market Street to 16th and Church 
Streets; Section “B” from 18th and Church Streets to 22nd and Church Streets; 
and Section “C” from 16th and Church Streets to 18th and Church Streets and 
from 22nd and Church Streets to 30th and Church Streets. 

Section “A” included that portion of the line in which it was anticipated that 
legal difficulties and obstacles would be placed in the City’s way by the United 
Railroads. Section “B” covered that portion of the road where a diversion was 
made from Church Street through Mission Park and u private right of way which 
involved the acquisition by condemnation or purchase of a large number of small 
parcels of land, and Section “C” comprised that portion upon which no unusual 
conditions existed. 

Section “C” was completed April 29. 1916. Section “B” was completed 
June 28, 1916, and Section “A,” the last link to be finished, was completed on 
the 1st of August, 1917. 

This latter contract was awarded to the Western Motor Drayage Company 
on the 16th of March, 1917. The completion of this contract was contingent upon 
the delivery of the track special crossings of manganese steel which had to be 
manufactured and delivered from the East, after the last legal obstacle in the way 
of the construction of the line had been removed. 

In order to expedite this work to the fullest degree, this office had prepared 
the necessary plans and specifications and the Board of Public Works had adver- 
tised for bids and entered into a contract with the United States Steel Products 
Co. for the delivery of these special track castings within 90 days after the receipt 
of the order. This arrangement in effect gave the City an option on this material, 
which was to be exercised in the contingency of a favorable decision front the 
United States Court, to which the United Railroads had appealed for an injunc- 
tion to prevent the construction of parallel tracks on Market Street and on 
Church Street. 

On January 18, 1917, Judge Win, If. Hunt, of the United States District 
Court liunded down a decision of the most nmiueiituous import to our Municipal 
Railway System. In his decision, in which he denied the injunction sought, lie 
stated: 

“It is accepted that the destruction of the franchise is not possible, but 

even so, in the complexities of modern society new conditions present them- 
selves which may call for the safeguarding of the public interest in a way 


1 


j 


which justifies the application of the doctrine that the police power may extend 
to all great public needs.” 


And further: 

“There being no statutory rule against one street railway company from 
crossing the tracks of another, I do not find that compensation must fiist be 
paid for the crossing.” 


In his opinion, he quotes, from the case of the Consolidated Traction Compan> 
the South Orange and Maplewood Traction Co., in which the Court held that. 

“Although the crossing necessitates some actual interference with tracks 
as constructed and to some extent changes thereafter the exclusive use by the 
one company of its crossings, still such changes are the necessary result oi 
the development of the method of operating electric roads at their points of 
crossing, and are such as are made necessary as the best and safest methods 
now attainable for the safety and convenience of the public in the operation 
of both roads at the point of crossing: that they are changes and burdens in 
the use of its tracks and trolley system to which the original right to lay and 


Immediately upon the receipt of Judge Hunt's decision the United States 
Steel Products Company was ordered to proceed with the manufacture of the 
crossings for Section “A” of the Church Street Line. While these crossings were 
being manufactured, the specifications were prepared and bids advertised for the 
construction of the track work on this section and also for the erection of the 
poles and overhead electrical work. 

In connection with the question of poles for this section of the line, this 
office took up with the United Railroads the question of entering into an agree- 
met with that Company for the use of the existing poles on Market Street and 
on Church Street in order to avoid the unnecessary duplication of poles on these 
streets, suggesting us a basis for the agreement the so-called Joint Pole Agreement 
which is in effect between the various public service corporations of the City, 
under which any company is allowed to use the poles of another corporation by 
paying the proportional cost for the pole, or other equitable arrangement. This 
the United Railroads refused to do, whereupon the City entered into a contract 
for the erection of a second set of poles on Market Street from Van Ness Avenue 
to Church Street and on Church Street from Market to 16th Street. While these 
poles were being manufactured, but before they were placed in position, the 
Chairman of the Public Utilities Committee, Supervisor Edward I. Wolfe, appealed 
directly to Mr. Lilienthul, President of the United Railroads, to reconsider his 
objection and allow the City to use the United Railroads' poles. Mr. Lilienthul, 
after further review, yielded and the Contractor was directed not to set t he poles. 

After the award of the contract for the construction of Section "A,” when 
the Board of Public Works requested the Supervisors to appropriate the amount 
of tlrn contract, an effort was made by individuals representing different interests 
to effect on agreement between the City and the United Railroads, which would 
obviate the necessity of constructing these additional tracks on Market Street. 
The consideration of these questions l.y the Board of Supervisors consumed several 
weeks before they decided to proceed with the construction of outer tracks from 
Van Ness Avenue to Church Street, hut with the expressed intention of a number 

of the members of the Hoard that the further of tracks on Market 

Street, that is, between Kearny Street amt Van Ness Avenue and between Church 
Street' and Castro Street, would not proceed until further effort hud been made to 
reach an agreement looking to the use of the United Railroads tracks on this 
portion of Murket Street. 
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TWIN PEAKS TUNNEL, LINE: 

R. C. Storrie & Co., who have the contract for the construction of the Twin 
Peaks Tunnel, completed their work early in July, 1917, and the 14th day of July 
was set as the day to celebrate the completion of the Twin Peaks bore. At the 
completion of the dedication ceremonies the construction of the railway through 
the Twin Peaks Tunnel will he commenced. 

The contract for the construction of the railway through the tunnel was- 
awarded to Eaton & Smith for the sum of $80,467.25. This contract is for double 
track overhead electric railway from East Portal of Twin Peaks lunnel neat 
Castro Street, through the tunnel, and over West Portal Avenue to the junction 
of Slont and Junipero Serru Boulevards. The trolly wire, rails, ties, tie plates 
and other track material for this work are being furnished by the City, having 
been purchased under contract over a year ago, in order to assure their being 
on hand when the work was ready to commence. 

The type of track to be installed through the tunnel is what is known as 
ballasted open track construction. The rails weigh 70 pounds per yard and are 
in 60 foot lengths through the tunnel. This longer length of rail was adopted 
for use in the tunnel to secure smoother, quieter operation by the reduction of 
the number of joints. The longer length rail has the further advantage of reduc- 
ing the cost of maintainance and of bonding. This length of rail is not generally 
adopted for railroad construction in the open as the allowance at the joints to 
care for expansion due to temperature changes in exposed work becomes excessive. 
This objection does not hold in the tunnel, where there will be comparatively 
small temperature changes, permitting the joints to be laid close. 

The type of overhead trolley work is what is known us the catenary sus- 
pension type. In this construction as adopted the trolley wire is supported at 12 
foot intervals from a separate steel cable % inch in diameter, which is stressed in 
tension to approximately 1800 pounds. The frequent points of support maintain 
the trolley wire at practically a uniform elevation above the track, thereby avoid- 
ing the sparking and wear found at the points of support in the ordinary type of 
construction. This will also in a large measure reduce noise in the tunnel by 
eliminating any rigid connection between the trolley wire and the suspended 
ceiling in the tunnel. 

The construction of this Twin Peaks Tunnel line will be completed on or 
before December 1, 1917, and it is hoped that by the lime it is completed some 
solution will be had for operating ears directly down Market Street and con- 
necting with the existing lines west of the Twin Peaks. 

The schedule time for cars through the Tunnel will be G minutes ami 23 
seconds eastbound, and 7 minutes 16 seconds westbound, allowing for slops at 
both stations. 

The running time of the United Railroads ears from 17th and Market Streets 
to the Ferry at the present time is 20 minutes. If outer tracks are const pi (led 
on Market Street to Kearny Street this time will be reduced at least 3 minutes. 
This will make the running time from Sloat Boulevard to the berry 26 minutes, 
or about 20 minutes less than the time now required. 

POUR-TRACKING MARKET STREET: 

When the routes for the extension to serve the Exposition were determined 
upon prior to the bond election of 1913, the City Engineer realized that there 
would be serious opposition encountered to the construction of tracks on Market 
Street from Van Ness Avenue to Church Street. To guard against this the 
enacting ordinance was so framed as to permit a suitable connection from Van 
Ness Avenue and Market Street to Church Street, it being in mind, in event of 
an adverse decision of the Courts, that this connection could be made by leaving 
Market Street after five blocks. 
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This Department made an effort to start the construction of this section ot 
the line first, in order that the legal difficulties might be met and solved m advaiue 
of constructing the remaining portion of the work. This idea met w.lh the oppo- 
sition of certain members of the Board of Supervisors who desired to have tile 

plan for overcoming the grades on Church Street adopted first. 1 lie result ot 
this departure from the Engineer's recommendation was to have Section B and 
■ 0( lhe church Street road, that is, the portion south ot 16th street on Church 
Street, completed and lying idle for otic whole year awaiting the determination 
of the City’s right on Market Street. 

After the above condition was created, tins Department evolved a plan mid,. i 
which, by a temporary transfer agreement made with the United Railroads, the 
Church Street Line could be operated from 3ml, to Market Street. Hus leu. pniais 
transfer agreement was rejected by the Board of Supervisors and upon the 1 .me, 
Railroads refusing to allow a connection to be made will, their tracks at 10,1, and 

Church Streets, after having agreed to sell to the City a one-half .merest ... those 

tracks on Church Street, the Board of Supervisors passed „ resolution dncctm„ 
the Board of Public Works to proceed with the construction of outer tracks on 
Church Street from 10th to Market Street and on Market street trout ( lunch 
Street to Van Ness Avenue. The Supervisors further, by resolution, directed the 
Board of Public Works to prepare plans for the construction of outer tracks on 
Market Street from Kearny Street to Van Ness Avenue and from Clnuch St.ee 
to the East Portal of Twin Peaks Tunnel. Thereafter m order to bring the 
matter into the Courts and secure the earliest possible decision as to the Otj s 
rights on Market Street, upon the recommendation of the City Engineer, tile Boat 
of Public Works adopted a resolution authorizing the City Engineer to construct 
outer tracks on Market Street and Church Street by day labor. Immediately o - 
lowing the passage of this resolution work was commeneed at the iiuerseetion ot 
Van Ness Avenue and Market Street to install a missing in the I n, ted Km loads 
tracks. On the following day an injunction was served on the Board ot 1 u > " 
Works and the City Engineer restraining them from further work on this con- 
struction, and on August 22nd, 1916, Judge Win. H. Hum, United States District 
Court, commenced the hearing of the case, which hearing was completed on the 
25th of August. On the 18th of January, 1917, as noted before, a decision favor- 
able to the City was returned. As before referred to, following the award ot 
contract for Section “A” of the Church Street Line, when the appropriation was 
requested to cover the contract price, considerable opposition developed to the 
construction of outer tracks on Market Street. After extended deliberation the 
Supervisors finally appropriated the money so that the contractor could ptoceed 
with that portion of the work from Van Ness Avenue to Church and 18. h E rects 
At the time the question of appropriation was being considered bj the Boaid 
of Supervisors, Mr. Lillienthal, President of the United Railroads, made a pro- 
nasal under the terms of which the Oily would be allowed to operate its Church 
Street curs over the Market Street tracks of the United Railroads to Van Ness 
Avenue on a mileage basis, and to route the Twin Peaks Tunnel ears down 
Market Street to the Perry. This offer was rejected by the Board at bupomsa.s 
as far as its application to Section “A" of the Church Street road was concerned, 
but will, the idea and the expressed intention of a number of the Board that when 
the question of appropriations for ronst.ur.ing the outer tracks connect,..,.* an 
Market Street from Van Ness Avenue to Geary Street and from the iunnel a 
Church Street already authorized by Ordinance of the Board of Supervisors should 
come up, further consideration would he given to the offer of the l nited Railroads. 
In the meanwhile, as time was running against the consummation ot our trans- 
portation plans, it was essential that some decision be reached as to the poltey to 
be adopted in order that the necessary material could he purchased lo de.elop a 
definite policy and bring the matter to a focus, this office took such steps as were 
within its province and certain negotiations were had with the United Railroads. 
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1916 — 

January 

Broadway between Octavia and Laguna. 

Feb. 

Webster Street between Broadway and Vallejo. 

12th Ave. between Lake and Marine Lagoon. 

March 

Annie Lane between Eddy and Ellis. 

Scott Street between Green and Union. 

April 

Washington Street between Jones and Leavenworth. 

May 

Jackson Street between Steiner and Fillmore. 

Bryant Street between 5th and 6th. 

June 

Army Street, Sewer Terminal. 

Ringold Street between 8th and 9th. 


REPORT 


OF BUREAU OF ENGINEERING 


FISCAL YEAR 1915-1916 


San Francisco, July 1, 1916. 


To the Honorable, the Board of Public Works, 

of the City and County of Sail Francisco. 

Gentlemen: — Herewith is transmitted the* annual report of the Bureau of 
Engineering for the fiscal year 1915-1916. 

In accordance with the policy of developing an adequate boulevard system 
with the greatest commercial and scenic possibilities, much work lias been ex- 
pended in improving main avenues for vehicle traffic 

Railroad Avenue has been paved and graded so that when the new pave- 
ment shortly to be constructed on Third Street is completed, it will be possible 
to travel through the Industrial district on a smoothly paved boulevard 100 feet 
wide from Third and Market Streets to the County line. 

Negotiations for the Hunter’s Point road have been advanced and specifica- 
tions prepared. This thoroughfare should be constructed during the coining year. 

Twin Peaks boulevard has been practically completed. This Avenue ascends 
on an easy grade to an elevation of 830 feet and encircles the Twin Peaks near 
their summits. From it is afforded a view of the City and its picturesque sur- 
roundings unequaled on the Peninsula. 

On the North Bay shore, one section of Oamino del Mar, extending from 
Fort Miley to Lincoln Park along the dills above Bakers Beach into the Pre- 
sidio Reservation, has been completed. For this construction the Panama 
Pacific Exposition contributed $56,000, and the City approximately $30,000, for 
rights of way. An extension of this boulevard into the Presidio has been assured 
by the Federal government. It can then serve both as a military road, affording 
ready access between Fort Miley and the Presidio, and also as a scenic drive from 
which an unexcelled close view of the harbor entrance is obtainable. 

The first unit of the Esplanade along the Ocean Beach has been completed 
and the second unit is well under way. When this Esplanade is extended for 
the total length of the Great Highway from the Cliff House to Hloat Boulevard, 
Sun Francisco’s Beach will excel in appearance any of the ocean fronts for 
which Southern California is famous. 

To correct some of the mistakes in our rectangular street plan, several ex- 
cessive grades have been reduced, notably on Hayes Street, Cumberland Street, 
Collingwood Street and at Larkin and Francisco Streets. All of these thorough- 
fares were formerly practically unusable by vehicles but since being regraded 
are readily accessible. 

During the past fiscal year more pavements have been constructed in San 
Francisco under public assessment than in any other single period of the City’s 
history, including: 
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Asphalt 

....381,523 

sq. yds. at cost 

of $780,54 l 

Bituminous Rock 

.... 21,520 


“ 46, J 91 

Basalt Block 

.... 18,814 


“ 64,434 

Vitrified Brick 

.... 18,828 


“ 63,083 

Broken Rock 

.... 29,173 


“ 22,692 

Cobblestone 

.... 2,395 


“ 5,039 

Total 

....472,253 



“ $931,980 


In June, 1915, bids were invited for furnishing and delivering track and 
special work for the Church Street Railway, including the material for laying 
tracks on Market Street. Since that date this line has been completed from Thir- 
tieth to Sixteenth and Church Streets. The City Engineer recommended that an 
agreement be reached with the United Railroads pending the settlement of the 
City’s right to tracks on Market Street, whereby the Church Street line could be 
placed in operation immediately upon completion. This recommendation was not 
acted upon by the Board of Supervisors, with the result that the tracks on 
Church Street will he idle for an indefinite period. 

Contract has been awarded for the extension of the Potrero Avenue line 
from Twenty-fifth Street to Army Street, the estimated cost of the extension being 
$ 10 , 000 . 

Bids were invited for furnishing steel rail for track through the Twin 
Peaks Tunnel, and contract has been awarded for the same. 

Over 4300 feet of the Twin Peaks bore have been completed during the 
past fiscal year. The underground station at Laguna Honda is practically finished 
and only 4800 lineal feet remain lo he completed. As the remaining portion con- 
tains no structural difficulties and is in a formation easy to excavate, it is ex- 
pected that the entire tunnel will he completed before the end of the month of 
May, 1917. 

A Strauss-Bnscule bridge is being constructed across Channel Street water- 
way at Fourth Street, and the bridge over the channel at Third Street has been 
repaired, so that the newly developed industrial section to the east will be amply 
provided with avenues of approach. 

Work on the main sewers during the past year was confined to the com- 
pletion of Mile Rock Tunnel and Bakers Beach outlet; the construction of com- 
bined sewers in South Bay View District, Oakdale Avenue, San Bruno Avenue 
and Sloat Boulevard. In the Islais Creek District, a drainage channel was dug 
along the proposed route of a large reinforced concrete sewer, to reduce to a 
minimum the danger of floods from winter rains, from which some damage was 
done last winter. 

Work on the Hatch Ilelchy project has been materially advanced during 
1915-191G. The G7-mile railroad extending from the junction of the Sierra Rail- 
way at Rosasco to Hatch lietchy dam site, is being rushed and should bo com- 
pleted before next spring; a diversion tunnel, through which the Tuolumne River 
will be by-passed around the main dam site, has been finished; a large propor- 
tion of the timber needed for construction purposes has been prepared at the City’s 
sawmill; roads have been built to all portiuns of the work; a power plant, at 
which will be generated the electricity for the various construction camps, is 
being built; the bottom of ITetch lietchy reservoir has been cleared of limner so 
that it can he flooded during the coming winter, when the diversion dam, now 
under construction, will he completed. 

Practically all of the application maps required in the Raker Bill have been 
filed. Application for power line location still remains lo he made, but this 
will be done before December of the present year. 
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During the past fiscal year, the Department of Surveys established 2'»Oo 
bench marks; made 1767 surveys for public and private contracts, street repairs, 
public buildings, etc.; made 40 surveys of lots for private owners; surveyed 6379 
blocks and crossings, or a total of 69:2 miles. Fees collected and turned o\er 
to the City Treasurer by this department amounted to $10, 623. 25. 

Instruments have been added to the Engineering Testing Laboratory so that 
it is now one of the most completely equipped laboratories on the Pacific l oast. 
In it were tested samples of all material used in City construction, including 
asphalt, brick, cement, concrete, steel, iron, paints, oils, and water, the total 
number of tests for the year being 8329. 

Following is a detailed report of the various divisions included in Bureau 
of Engineering. 

Respectfully submitted, 

M. M. O’SIIAUGHXESSV, 

City Engineer. 
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BOULEVARDS. 

The economic value of an adequate system of boulevards has not been recog- 
nized in San Francisco until recent years. No large city in the United States 
was so poorly provided with road approaches, and the condition of the main 
thoroughfare, within the City itself, was not a matter of civic pride. 

In outlining a Boulevard System, numerous factors had to be considered. 

Adequate approaches from the southern end of the Peninsula had to be provided, 
direct lines of communication between the principal districts of the City estab- 
lished, and suitable routes, from which the desirable features of the City could 
be viewed, had to be chosen. 

Pursuant to the policy of developing to the utmost the City’s commercial 
and scenic possibilities, the Boulevard System has recently been extended. 

To provide for the manufacturing district, Railroad Avenue has been paved 
with asphalt and all excessive grades eliminated. This thoroughfare connects 
with San Mateo on the south by means of the San Bruno Road, on which paving 
is now almost completed as far as the County Line. On the north, Railroad 
Avenue joins with and practically merges into Third Street near the intersection 
of the latter thoroughfare with Islais Creek. Third Street will soon have a 
smooth pavement from this junction to its northerly terminus, so that it will be 
possible to travel through the industrial region on a smoothly paved boulevard 
100 ft. wide from Third and Market Streets to the County Line. This route 
will materially shorten the distance to San Mateo. 

Extending easterly from Railroad Avenue along Evans Avenue, a new I 

roadway has been planned to reach Hunters Point drydock. The route will be 
along Evans Avenue as far east as Ingalls Street; thence on an easy curve to 
the intersection of Fairfax Avenue and Hawes Street; (hence along the last 
named thoroughfare to Innes Avenue, which will form a portion of (lie roadway 
for a distance of four blocks to Donahue Street; thence along Donahue Street 
to Galvez Avenue, to Coleman Street; thence diagonally to Alvord Street, the en- 
trance to the California Dry Dock Company's property. 

Specifications for the pavement of this roadway have been prepared and 
arrangements made by which the entire thoroughfare will shortly he constructed, 
the City paying a portion of the cost, and the remainder to be assessed to the 
owners of adjacent property. 1 

lor many years the industrial district, which will bo served by this road, 
has been absolutely neglected, and many manufacturing enterprises have been 
foiced to seek accommodations in transbay cities or further south along the 
Peninsula, because there were no adequate roadway approaches to the industrial 
sites along the east shore of the Bay, which is naturally a manufacturing district. 

Already the Union Iron Works is building a dock which will be 1,000 ft. long, 

120 ft. wide, and cost over $2,000,000, and reached by this roadway. 

i lie twin Peaks Boulevard now rapidly nearing completion, starts at the 
intersection of St. Germain and Burnett Avenues, ascends to and encircles near 
their summits, the two hills known as Twin Peaks at an elevation of 8 H0 ft.; < 

and thence descends to terminate in Corbett Avenue at a point about 000 ft. 
distant from the westerly boundary line of the San Miguel Rancho. 

Tho roadway consists of an asphalt pavement 2fi ft. wide with a 7 rt. 0 in. 
rock shoulder adjoining it on each side, giving a total width of 10 rt. The 
pavement is composed of a concrete base l» in. in thickness, covered by a hinder 
course 1 Vz in. thick and a 1 in. asphaltic wearing surface. Before constructing 
any puvciucnt, the suhgrudc was thoroughly compacted by roiling with a J 2-ton 
road roller. 

Surface drainage is carried off by 12 in. corrugated steel culverts, encased 
in concrete, underlying the roadway at required points. Water collecting in side 
ditches is discharged into concrete inlets and thence through the culverts. 



Portola Drive near West Portal of Twin Peaks Tunnel. 
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A guard rail consisting of two 2 in. by 6 in. surfaced pine rails nailed to 
G in. by G in. surfaced redwood posts 8 ft. apart was constructed in the shoulder 
adjoining the till side of the roadway. 

i he contract for the construction of that section of the boulevard extending 
from St. tiermain Avenue through the City Reservoir site was awarded on June 
25, 3 915, to Eaton & Smith for the estimated sum of $24,058. 

This portion of the boulevard is approximately 2,8o0 ft. long and its con- 
struction necessitated the excavation by steam shovel of approximately 80,000 
cubic yards of rock and earth, the construction of 70,000 square feet of pavement 
and 2,730 lineal feet of guard rail. 

The maximum grade on this section of the boulevard is 9% ami the sharpest 
curve has a radius of (it) it. r J he roadway on curves is super-elevated to insure 
safe and easy riding, the maximum super-elevation on the curve mentioned being 
1-J in. 

One of the most notable features of this unit of the boulevard is a curve 
forming a fidl semicircle or horseshoe with a center line radius of OH ft. To 
eliminate accidents on this curve, 8,000 cubic yards of rock were excavated in the 
interior core within the horseshoe to give a clear and unobstructed view across the 
same. 

Work under this contract was completed April 1, 1916, and the roadway 
thrown open to traffic immediately. 

1 he contract for the second section of the Twin Peaks Roulevard extending 
from the City Reservoir site to Corbett Avenue was awarded on September 20, 
3915, to F. R. Ritchie & Co, for the estimated sum of $51,715. 

Tins unit of the boulevard is about 7,900 ft. long, G .820 ||. «|* same being 
built on an acquired right of way. The contract included the excavation of 
approximately 68,000 cubic yards of rock and earth and the construction of 
202,321 square feet of pavement, 960 lineal feet of 12 in. culvert and 8,000 lineal 
feet of guard rail. 

Excavation was performed by a steam shovel. For fills the excavated ma- 
terial was placed in t lie piles by means of scrapers and dump wagons and thence 
rolled in layers by a 12-ton road roller. One of the fills underlying the roadway 

is 60 ft. deep. ihe surface of the side hills underlying the fills was thoroughly 

plowed before placing any material for fill. 

The maximum grade on this section is 9 per cent ami the sharpest, curve 
lias a radius oil the center line ot 60 feet. The roadway has a uniform crown 
of 2 \<> in. and it is super-elevated on all curves. 

'i he boulevard encircles tin; two peaks at approximately the 825 ft. contour, 

giving a closed loop resembling the figure 8, the distance around same being 

8,178 lineal feet. 

A magnificent view of tin* Pity of San Francisco ami surroundings may be 
obtained from any point on this bmp. Work under this contract is now prac- 
tically completed. 

Another boulevard recently constructed is the Oainiuo did Mar, extending 
from Fort Miley to Lincoln Park, along the el ill's above Makers Meach into the 
Presidio Reservation near hobos Creek, a length of 1,665 ft. This boulevard 
will serve as a military road, for which reason $80,900 was donated by the 
Federal government for extending the same through the Presidio Reservation to 
connect with the McDowell Drive. Eventual! v the road will be extended to con- 
nect with the Marina on the north shore of the Hay, and from Fori Miley south- 
erly to join the Ocean Reach Esplanade, the construction of which is described 
in detail later in this report. The Panama Pacific Exposition contributed $56,000 
for paving and the City $30,000 for acquiring rights of way in this project. 



Portion of Twin Peaks Boulevard, 
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From Camilio del Mar, an excellent view of the inner bay and Marin hills 
is obtainable, and the picturesque scenery along the route is impressive alike to 
resident and tourist. 

A portion of the boulevard system is now in course of construction along 
the Ocean Beach. Eventually the Esplanade will be extended as far south as 
the Sloat Boulevard and an additional road will lead from its terminus around 
Lake Merced. At the present, one section of the Esplanade protection wall is 
being constructed and the contract for the second section has been awarded. 

A scenic road around Telegraph Hill has been planned by the Bureau of 
Engineering and a small appropriation was requested of the Board of Super- 
visors which would enable the purchase of some of the lands necessary for its 
construction. Work on the Telegraph Hill Boulevard should be started during 
the fiscal year 1916-1917, which would permanently prevent the hill from the 
inroads of quarrymen. 

Work will soon be started on the paving of Clarendon Avenue from Clayton 
Street southerly to connect these two completed sections around Twin Peaks with 
the already constructed boulevards leading southerly from Ilaight Street around 
Buena Vista Park. 

Construction work has been completed on Plan No. 1 of the Market Street 
Extension, Corbett ’Avenue between 24th Street and the San Miguel Rancho. This 
consists of a 20 ft. roadway with two 7 l /z ft- shoulders, similar in construction 
to the Twin Peaks Boulevard described above. 

The following tabulation shows the progress made on the principal units 
of the Boulevard System during the last fiscal year: — 


1 Junipero Serra Blvds. 

2 Sloat Boulevard 

3 Portola Drive 

4 Market Street Exten- 

sion (Corbett Ave. 
Plan No. 1) 

5 Market St. Extension 

(Plan No. 2) 

6 19th Ave. Boulevard 

7 Ocean Boulevard 


8 San Bruno Extension 

9 The Great Highway 

and Esplanade 

10 Twin Peaks Blvd. 

11 Hunters Point Blvd. 

12 Telegraph Hill lilvd. 

13 Marina Boulevard 

14 Twin Peaks Exten- 

sion 

15 Clarendon Ave., Clay- 

ton to St. Germain 


June 30, 1915 
Completed 

75% completed 

Proposed 

Partly completed 

P roposed im p ro vement 
1st unit awarded 


June 30, 1916 

Completed 


Preliminary studies being 
made 
Completed 

Finished save portion in 
Presidio, funds for 
which Congress re- 
cently appropriated 
Completed 

Sect. “A” 500 ft. long 
05% completed 
Both units completed 
Proposed 


Contract awarded 



View of Richmond and Sunset Districts from Twin Peaks Boulevard. 
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BERNAL COT. 

As outlined a year ago, this improvement is badly needed but its acquisition 
will have to be deferred until provision has been made to iinauce the purchase 
of right of way and cost of construction work. 

OCEAN BEACII ESPLANADE. 

The first section of Ocean Beach Esplanade now under construction on the 
west shore of the City just south of the Cliff House by J. 1). Hannah, Contractor, 
was started <1 unitary 10, 1016. The structure is planned primarily for beach 
protection, having a front wall formed by driving interlocking concrete piling to 
depth of 13 ft. below extreme low tide. These piles were precast, are 10 in. 
thick, 4 ft. wide and 20 ft. long and when in position form a reinforced 
concrete curtain wall 10 in. thick extending north and south. 28 ft. to the east 
of this outer line of sheet piles are located pedestal piles 18 in. square with 3 ft. 
square bulb and 24 V 2 ft. in length and spaced at 10 ft. centers. Between these 
two rows of piles are placed heavy reinforced beams 20 in. by 48 in. by 27 ft. 
weighing 13 tons, which form the main ties, and by means of kcyways support 
the intermediate slabs of concrete. These beams are placed on 20 ft. centers ex- 
cept at stair sections where they are at 10 ft. centers. The space between beams 
is eoncreted to form a heavy reinforcing slab, 5 bleacher seats and 3 stringers 
for additional support. The stringers have a cross section 16 in. by 18 in. The 
entire section between the beams lias a solid hearing on -and and f -• in. of packed 
clay. The minimum thickness of this bleacher section is 12 in. The last bleacher 
riser develops into a rolhvay and this rollway ends at top of and forms part of a 

ft. parapet wall with returns at either side of each stairway section. Behind 
the parapet is a 20 ft. sidewalk with scrupper holes to release wave water, and 
6 in. concrete curb and gutter. 

Over the front row of sheet piles is a heavy reinforced concrete slab 4 ft. 
thick and 6 ft. wide which caps the piles and forms a main support for lower 
ends of beams and intermediate slabs. At the upper end of beams, bearing on 
pedestal piles is a similar cap which ties the upper portion of slab and structure 
together. Expansion joints are provided and likewise drinking fountains and 
electric light connections. 

AH sheet piles, H beams and pedestal piles were precast, allowed to season 
for 40 days and then put into position. Most of the precast work was done on 
the bank above the beach ami hauled to position on cars over a construction 
track. Some were cast on the beach and handled directly by derrick. All piles 
were driven by 4 water jets and steam hammers. 

Two jets of 2 in. pipe reduced to % in. at discharge end wore used on 
each side of sheet piles and one at each corner of bulb on pedestal piles and in 
both cases were so located that they discharged about 1 Vz ft. below the bottom of 
pile. 

Water for jetting was supplied by the Olympic Kail Water (Jo. under static 
pressure of 130 pounds and no/.ziu pressure of 40 pounds per jet. (.-oiisumpf ion 
of water by jetting process was approximately 100 cubic feet per minute. The 
steam hammer was made useful by the furl that the summer l.eaeh level is 8 ft. 
above required grade on sheet piles, and if placed to required grade by jets, 
it would he impossible to interlock the next pile. Therefore. 10 or it sheet 
piles were placed to sand grade and then with hammer and jets were driven to 
the required grade, one sheet pile always remaining at sand level to start next 
pile. Pedestal piles were jetted to required grade without the use of hammer. All 
jetting was accomplished without very great difficulty. Floating boulders, espe- 
cially at the north end of the contract, gave some trouble, making it necessary 
to excavate 8 feet to winter beach level and then remove boulders. 



Figure 8 on Twin Peaks Boulevard. 
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On all precast work the concrete mix was 1-1 *6 -3. The concrete on balance 
of work will be 1-2-4, the same being used throughout. 

At present the driving of all piling is complete, II beams are in place and 
graded, and sheet piles poured. Bleacher section forms are in place and tamping 
of sand and clay under bleacher slab is in progress. Over 250 lineal feet of 
bleachers have been poured. Contract will be completed with the possible excep- 
tion of sidewalk and backfill by August 1. 

Contract for the second unit of the esplanade was awarded in July, 1916, to 
J. D. Hannah for $23,148.90. This provides for an addition of 170 lineal feet 
of structure identical with that described above, so that by November 1, 1916, 
670 ft. of structure will be completed. It is to be hoped that in the forthcoming 
budget enough money will be appropriated to complete this deserving project as 
far south as the chalet pile structure built some years ago. 

REGRADES. 

On account of the excellent landscape views obtainable from their slopes, 
some of San Francisco’s hills are extremely desirable as residence silos. Unfor- 
tunately, however, little thought was given to topography by the surveyor who 
first laid out the City in 1848. One set of streets was run parallel to the meridian, 
and another at rfght angles thereto. The fact that this gridiron plan would later 
necessitate grades ns steep as 55 per cent on some streets and thereby greatly de- 
tract from the value of adjoining property, apparently was overlooked until many 
years later. 

To eliminate, at a minimum cost, as many as possible of these excessive 
grades has been the policy of the City Engineer’s office. No standard plan has 
been adopted to suit every grade, but a separate study is made of each case, and 
the improvement best adapted thereto recommended. 

At the request of the property owners affected, the grade of Larkin Street 
between Chestnut and Francisco Streets has recently been reduced from 29 per 
cent to a maximum of 16 per cent. The cost of this improvement is being paid 
by the owners having frontage on the streets to be regraded. On Larkin Street 
$16.31 per front foot will be assessed against the property on each side of the 
street, and on Francisco Street the rate will be $20.29 per front foot. Present 
property values on both these streets arc now in the neighborhood of $115 per 
front foot. The regrade will advance this value to over $250. 

For a width of 28 ft. the cast side of Larkin Street between Chestnut and 
Francisco Streets has been cut down to descend on a uniform 16.07 per cent 
grade. On this incline is an 18 ft. vitrified brick roadway and a 10 ft. artificial 
stone sidewalk. This strip is separated from the west side of the street by a 
reinforced concrete retaining wall, and near the bottom of the hill turns westward 
into the southerly side of Francisco Street. The west side of Larkin Street has 
been graded to a higher elevation than the east side, and descends on grades 
varying from 4.37 to 10.92 per cent, for a distance of 157.5 ft., where its vitri- 
fied brick roadway 28.25 ft. wide terminates in a parked slope. At its termination 
the west roadway is 12 ft. higher than the east roadway directly opposite. The 
sidewalk continues down the west side in a scries of steps to the level of the 
easterly strip at Francisco Street. 

Turning westerly, the steeper strip continues to descend on a 16 per cent 
grade along the south side of Francisco Street for a distance of 127.5 ft., separated 
from the north side of the street by a reinforced concrete retaining wall. Around 
the westerly end of this wall the roadway turns through 180 degrees, descending 
easterly along the north side of Francisco Street on a 3.6 per cent grade, back to 
Larkin Street, into which it turns northerly. 

By this detour a roadway suitable for automobile traffic has been provided 
from the North Beach District to the higher levels on the south, and some very 
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desirable hillside home sites, now inaccessible and undeveloped, opened for 
immediate settlement. 

Contract for this construction was awarded to F. Rolandi at an estimated 
cost of approximately $30,000. The construction will be completed in the imme- 
diate future. 

The entire expense of this work is being paid for voluntarily by the property 
owners, without any appeal to the municipal treasury. They co-operated with 
this office in the most friendly manner to adjust the problems connected with this 
work. 

HAYES STREET REGRADE. 

This improvement has recently been completed and consisted of cutting the 
roadway down between curb lines for a maximum of 15 ft., thereby establishing 
a 10.909% grade between Scott and Pierce Streets in lieu of the 14.54% grade 
previously existing, and lowering the intersection of Pierce and Hayes Streets an 
average of 14 ft. Retaining walls at the curb lines form the sides of the cut, stair- 
ways being provided at intervals connecting the street with the sidewalks on the 
upper level. Sewers and public service pipes were placed under the sidewalks. 
The Hayes Street electric car line which formerly detoured at Fillmore Street to 
reach the district west of this regrade now continues directly over Hayes Street 
through the new $ut, effecting considerable saving in time and power. On this 
work 11,500 cubic yards of excavation was done by the Street Railway Company 
while the City paid $16,000 for the balance of the improvement. 

Bids are about to be received for the improvement of Cumberland Street, 
Sanchez to Noe Streets, and Sanchez Street, 19th to 20th Streets, and proceedings 
have been started for the improvement of Leavenworth Street, Chestnut to Hyde 
Street. 

Colling wood Street, 20th to 22nd Streets, and 21st Street and 22ml Street 
between Castro and Diamond Streets, are to be treated shortly to improvements 
that will tend to make accessible this very precipitous district. 

Other projects of a similar nature are: — 

Bartol Street, Vallejo and Broadway, Kearny and Montgomery Streets; 

Caselli Avenue, Falcon and Eagle; 

Caselli Avenue, Clayton, Corbett, Mars. 


MUNICIPAL RAILWAYS. 

CHURCH STREET ROAD 

Article XII of the new Charter of the City and County of San Francisco 
which became effective January 8, 1900, declares it to be the intention of the 
people that its public utilities shall he gradually acquired and ultimately owned 
by the City and County of San Francisco. 

With particular regard to the ownership and operation of its street railway 
system, this policy may be considered to have been ratified by the people when 
on December 30, 1909, at a special election they voted $2,020,000 of bonds for 
the construction of the Geary Street Railway, the franchise for the old Geary 
Street Cable Rond having expired in 1903. With (his money the Geary Street 
Municipal Railway was constructed and operation from Kearny Street to tins 
Beach and Park commenced on December 28, 1912; on June 2 1, 1913, operation 
was extended to the Ferries. 

The Panama-Pacific Exposition a little later made imperative the immediate 
expansion of the Municipal Railway System to provide transportation to and 
from the fair grounds. The site selected for the Exposition, while ideal in some 


respects, was somewhat inaccessible and presented a serious problem in t ho matter 
of street transportation. The only lines running anywhere near the Exposition 
were the Fillmore Hill and the Polk Street Lines of the United Railroads and the 
Union Street Line. The exposition directors, City officials and Railway officials 
were impressed with the need for action and gave the matter early and serious 
consideration. In addressing the Board of Supervisors on the subject on Feb- 
ruary 5, 1913, C. C. Moore, President of the Exposition Company, said: “I do 
not think we are saying too much when we say that the burden of supplying ade- 
quate street railway transportation to the Exposition belongs to the City and not 
to us. We want to tell you how desperate this is, how utterly and completely inade- 
quate the resent facilities are. * * * With no street car facilities tn the 
Exposition Grounds our $100,000,000 structure, built by «ur pride and our 
patriotism, so far from fruition, will be a sad thing to contemplate." 

At the same meeting, Mr. Mullaly, Exposition Director, and Vice President 
of the United Railroads, stated must emphatically that “The United Railroads 
will not build one foot of additional street railroad under present charter condi- 
tions.” 

Confronted with these conditions, upon the request of the Directors of the 
Panama-Pacific International Exposition, the Board of Supervisors by resolution 
directed the Board of Public Works to have the City Engineer submit plans and 
estimates of cost of a Municipal Railway System designed to furnish to the 
Panama-Pacific Exposition an adequate street railway service and at the same 
time form a nucleus for a desirable Municipal Railway System. 

In accordance with this resolution the City Engineer on April 5, 1913, sub- 
mitted to the Board of Public Works for transmittal to the Supervisors, a report 
upon the extensions of Municipal Railways to provide transportation for the 
Panama-Pacific International Exposition. Acting upon this report, the question 
of a bond issue of $3,500,000 for constructing the lines recommended therein 
was submitted to the people and overwhelmingly carried at an election held 
August 26, 1913. 

The subsequent program of prompt and efficient construction under the 
supervision of this department — all work being completed on time — provides a 
unique exhibit of municipal efficiency. 

The Exposition has since passed into history, but it is of interest to review 
a few of the figures bearing upon the attendance and the transportation that it 
may better be appreciaed bow necessary these lines were to the success of the 
Exposition and how well the demands were met. 

The total attendance at the Exposition for the 288 days was 18,875,974. It 
is estimated that at least 50 per cent of this number was handled on the Municipal 
lines, representing approximately $1,000,000 in fares due to the Exposition traffic 
alone. « 

The greatest attendance for any single day was on closing day, December 4, 
when 458,558 people attended the. Exposition. The Municipal Railway receipts 
on this day were $16,748.20, representing 334,964 cash fares; or in other words, 
36% per cent of the total attendance rode both ways on the Municipal lines. 

The second largest day was San Francisco Day, the attendance being 348,372, 
the railway receipts $13,922.75, or 40 per cent of the attendance both ways. 

The third largest day was opening day, 255,149, when the railway receipts 
were $13,299.70, or 52 per cent of the attendance. All of these days were holi- 
days and practically all of the. business handled by the roads was Exposition 
traffic. The reduction of flu- percentages as the attendance of 255,0(10 was ex- 
ceeded, indicates that the rapacity of the lines was practically reached on these 
three days that the crowds were not comfortably handled. The pro- Exposition 
estimate was that there would be at least one day in excess of 250,000 attendance. 

The total Municipal Railway receipts for the Exposition year were $2,255,- 
841.15 to apply to interest, depreciation and reserves. It is interesting to note 
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that this surplus represents practically the total cost of the track construction for 
the Exposition extensions. 

Of all the lines provided for under the 3 913 Bond Issue the Church Street 
line was the only one not completed for service prior to the opening of the 
Exposition. 

An examination of the Journal of the Board of Supervisors will reveal the 
extent and bitterness of the controversy aroused at the time that the construction 
of this road was up for consideration. Briefly, the history of this Church Street 
controversy which was the cause for the delay in the construction of this line, 
is as follows : — 

The City Engineer recommended that the Church Street line he diverted from 
Church Street through Mission Park and a private right of way acquired from 
18th to 22nd Sts., for the purpose of making a detour to overcome the extreme 
grade of 19.3 per cent on a direct route over Church Street between 20th and 
21st Streets. In connection with this diversion it was planned also to open a 
street along the railroad grade for the accommodation of vehicular and pedestrian 
traffic, the cost of opening this street to be paid for by an assessment on the 
property benefited. The assessment feature aroused a storm of protest from a 
number of the affected property owners. 

In an endeavor to effect a solution of this Church Street problem satisfactory 
to all interests, some nine comprehensive studies were made by the City Engineer, 
including, by an order of the Board of Supervisors, the preparation of complete 
plans and specifications for a cable operated road over the hill. After protracted 
discussion by the Board of all the possible solutions, which lasted for eighteen 
months, on February 8, 1915, the Supervisors passed an ordinance empowering 
the Board of Public Works to authorize the City Engineer to prepare plans, speci- 
fications and contracts ami advertise for bids for furnishing necessary material 
for constructing the Church Street extension of the Municipal Railway System 
and approving the plan for overcoming the grades between 18th and 22ml Streets 
by a diversion through Mission Park and private property between 20th and 22nd 
Streets. This plan, as finally approved, follows closely the original recommenda- 
tion of the City Engineer as to location, but the right of way was narrowed to 
28 ft. and is without provision for pedestrian or vehicular traffic. Under pressure 
of the protestants organized as the Church Street Non-Assessment League, the 
Supervisors agreed that the City would assume the expense of opening the railroad 
right of way, thereby adding something over $150,000 to the charges against the 
railroad construction. 

By comparing the finally adopted plan with the tunnel project suggested in 
Arnold’s report, Page 278, which would have cost $100,000 more to execute and be 
less desirable for use, the City is to be congratulated cm the filial outcome and 
much well deserved credit should be given to Messrs. Ransom and Kekarl of this 
office for their intelligent zeal in furthering this work. 

Acting upon the ordinance authorizing the construction in .Line, 1915, bids 
were invited for furnishing and delivering the* track special work for the Church 
Street Line, including the track special work for laying outer tracks on Market 
Street. The question of purchasing this material for the. outer tracks on Market 
Street was put up to the Supervisors, but no decision was reached until December 
X, 3 915, when the Hoard of Public Works was authorized to purchase all of the 
materials for the Church Street Line except those for the outer tracks on Market 
Street from Van Ness Avenue to Church Street. 

Contracts were awarded for constructing one section of the Church Street 
Line from 18th to 22nd Streets, and another section from Kith to 18th Streets 
and from 22nd to 30th Streets. Both of these contracts have been completed 
prior to July, 1916, but owing to a controversy with the United Railroads and 
an injunction, the City has been unable to connect its Church Street tracks with 
the other tracks of its system. The City Engineer’s office had previously taken 
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this matter up and agreed with the engineers of the United Railroads on the 
valuation of the tracks between Market Street and 16th Street on Church Street, 
which tracks formed a part of the Church Street Line under the original plan. 
Arrangements also were made with the United Railroads by which connection 
would be made with the United Railroads tracks on 16th Street at Potrero 
Avenue and at Church Street for the purpose of permitting temporary routing 
to and from the Potrero Avenue car barn from the Church Street tracks, the City 
paying the United Railroads a nominal charge for current and wear and tear 
on the track and overhead. Pending the settlement of the <|uestion of the City’s 
right to lay tracks on Market Street, the United Railroads agreed to an exchange 
of transfers at Church and Market Streets. These arrangements, which offered 
a temporary solution for the operation of the Church Street Road, were never 
consummated owing to the refusal of the Board of Supervisors to allow the ex- 
change of transfers at Church and Market Streets on a 40-60 basis, that is, re- 
deeming Municipal transfers for three cents from the United Railroads and allow- 
ing the United Railroads to redeem their transfers to Church Street on a two 
cent basis. This interchange was recommended by the City Engineer’s office as 
being equitable based on the ratio of the lengths of the lines involved, the Church 
Street line being approximately 0,000 ft. against 14,000 ft. operated by the 
United Railroads on Market Street. 

In order to precipitate matters and bring the questions into court for a 
final settlement of all the questions involved, the City commenced the installation 
of the outer tracks on Market Street at Van Ness Avenue on June 12, 1916, but 
were stopped from proceeding by an injunction secured in a Federal Court. This 
matter is still in the courts at the present time and it will probably be several 
years before it is finally settled as both the City and the United Railroads are 
determined to carry the matter to the highest tribunal. 

In the meantime, a second contract for purchasing track special work for 
the Market Street section of the Church Street Line has been awarded to the 
United States Steel Products Company, which provides that the City may order 
this material at any time within a period of one year or abandon the contract, 
so that whenever this matter is settled favorable to the City, work can proceed 
immediately on the construction of the track. 

Owing to the complex proposal connected with the Church Street work, it is 
interesting to recite the different public proceedings incident to the successful 
completion of a portion of this work: — 

CHURCH STREET LINE— MUNICIPAL RAILWAYS 
Connection between Van Ness Avenue and Church Street. 

June 29, 1914 — Resolution directing Board of Public Works to prepare plans 
and specifications for the construction of the Church Street Line 
from Market Street and Van Ness Avenue to Dorland and 
Church Streets to 30th and Church Streets, and that the con- 
struction of this unit be proceeded with as soon as possible, 
owing to difficulty in getting satisfactory plans for portion be- 
tween 22nd and Dorland Streets. 

Motion introduced; laid over 3 weeks. 

Aug. 3, 1914 — Above motion reported on adversely by Public Utilities Commit- 
tee and refused passage, 10 to 6. 

Dec. 21, 1914 — Ordinance authorizing Board of Public Works to prepare plans 
and specifications and conti'acts, and advertise for bids for 
material for constructing the Municipal Railway along Market 
to Church Street and along Church Street to the northerly line 
of 18th Street. Introduced by Vogelsang; referred to Public 
Utilities Committee. 


Jan. 4, 1915 — On motion of Supervisor McCarthy, consideration of ordinance 
laid over 2 weeks; 13 to 4. 

Jan. 19, 1915 — Ordinance authorizing construction of Church Street Line from 
Van Ness Avenue out Market Street to lttlh and Church Streets; 
brought up and made special order of business fur the following 
Thursday at 3 P. M. 

Jan. 21, 1915 — J. li. 1(526, introduced by Power, requesting City Engineer to 
present estimate of (tost of Church Street road, utilizing United 
Railroads trackage now in place on Market ami Church Streets; 
carried unanimously. 

Ordinance authorizing Board of Public Works to prepare 
plans and specifications for the construction of the Church 
Street extension from Van Ness Avenue and Market Street to 
18th and Church Streets, indefinitely postponed uii motion of 
Supervisor Vogolsa ng. 

Jan. 25, 1915 — Motion introduced by Supervisor Power requesting United 
Railroads to advise Board of Public Works to enter into agree- 
ment with City for use of Market Street tracks: lost 8 to 8. 

Feb. 1, 1915 — Report of City Engineer dated January 27, 1915, showing esti- 
mate of cost of constructing Church Street Line, recommending 
that authority be given the Board of Public Works to imme- 
diately advertise for bids for furnishing material and labor 
necessary to construct the Church Street extension from Van 
Ness Avenue and Market Street to 30th and Church Street, and 
recommending that the Board of Supervisors pa>s a resolution 
indicating whether they desire that additional tracks be con- 
structed outside of the United Railroads tracks on Market Street 
from Van Ness Avenue to Church Street or to use the United 
Railroads tracks on this street. 

Thereupon Supervisor Vogelsang presented a bill directing 
the Board of Public Works to prepare plans and specifications 
for the construction of the Church Street extension. Passed to 
print. 

Feb. 8, 1915 — Ordinance authorizing Board of Public Works to advertise for 
bids for constructing (lie Church Street mad from Vim Ness 
Avenue and Market Street to 30th and Church Streets; adopted 
li to 6. 

J. R. 1662 introduced by Vogelsang, authorizing Muvor 
and Oitv Attorney to enter into negotiations with the United 
Railroads for the joint use of tracks on Market Street. Carried 
unanimously. 

June 19, 1915 — Board of Public Works invited bids for furnishing and deliver- 
ing track special work for the Church Street line, including 
track special work for outer tracks on Market Street from Van 
Ness Avenue to Church Street. 

June 26, 1915 — Board of Public Works culled for bids for furnishing and de- 
livering steel rails, vail fastenings and joints for the Church 
Sired. I.ine. 

July 9, 1915 — Letter from City Engineer to the Board of Public Works recom- 
mending that tin 1 pucstioli be submitted to the Supervisors and 
a decision obtained from them as to whether or not it is their 
intention to have outside tracks constructed on Market Street. 

July 22, 1915 — Recommendation of City Engineer to award contract for track 
special work and advising contractor not to execute work until 
policy settled. 
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July 

Sept. 

Dec. 

Dec. 

Jan. 

Apr. 

May 

May 

May 

Apr. 

May 

May 

May 

May 

June 

June 

June 

June 

July 

Aug. 

Aug. 


27, 1915 — Letter from City Engineer to Board of Public Works awarding 

contracts for various materials and recommending contract be 
held up pending settlement by the Supervisors as to the question 
of constructing outer tracks on Market Street. 

20, 1915 — Communications from the City Attorney and Mayor relative to 

negotiations with the United Railroads for the use of the Market 
Street tracks, indicating that no agreement was probable. 

1, 1915 — Approximately, Public Utilities Committee, Board of Supervisors, 
authorized purchase of all materials not actually involved in 
constructing outer tracks on Market Street. 

7, 1915 — Report of City Engineer to Public Utilities Committee suggest- 
ing three possible solutions for operation on Church Street 
Road. 

3, 1910 — Bill No. 3907 authorizing submission of an offer to United Rail- 
roads for purchase of west of Twin Peaks Tunnel Line with 
provision for interchange of transfer at Church and Market, 
etc. Recommitted to Public Utilities Committee. 

3, 1916 — -Resolution No. 12,772 (new series) accepting offer of United 

Railroads for use of tracks on 16th Street from Potrero Avenue 
to Church Street. Accepted. Passed 17 votes. 

1, 1916 — Resolution No. 12,887 directing Board of Public Works to pro- 

ceed with construction of outer tracks from 16th and Church 
Streets to Van Ness Avenue and Market Street. Adopted. 17 
votes. 

2, 1916 — United Railroads refuse to allow installation of track crossing 

at 18th and Church Streets. 

4, 1916 — Conference Mayor Rolph, Judge Sullivan, M. M. O’Shaughnessy, 

N. A. Eckart; decision made to install 18th Street crossing on 
Saturday afternoon and Sunday. 

29, 1916 — Section “C” of Church Street Line completed. 

13, 1916 — Commenced installation of crossing at 18th and Church Street 

at 1 P. M. ; in place ready for operation of United Railroad cars 
Sunday morning. 

14, 1916 — Connected up rails of Section “C” with crossing. 

18, 1916 — Letter withheld from Board of Public Works. 

19, 1916 — N. A. Eckart in consultation with Mayor Rolph relative to in- 

stallation of crossing at Van Ness Avenue and Market Street. 

9, 1916 — Conference, Mayor Rolph, Judge Sullivan, George Lull, M. M. 

O’Shaughnessy, N. A. Eckart, relative to installation of tracks 
on Market Street and laying foundation for suit. 

Decided to install crossing at Vail Ness Avenue and Market 
Street on June 12. 

12, 1916 — Resolution of Board of Public Works authorizing City Engineer 
to construct outer track on Market and Church Streets by day 
labor. 

1 P. M. commenced opening street to install crossing. 

3 3, 1916 — Enjoined from further work. 

28, 1916 — Section “B” truck work completed. 

21, 1916 — Contract No. 81 for installation of trolley wires completed and 

road ready for operation except connection with United Rail- 
roads. 

22, 1916 — Judge Hunt (U. S. Circuit Court) commenced hearing of case. 
25, 1916 — Completed hearing of case. Fixed October 10 as date for sub- 
mission of final briefs of United Railroads in rebuttal. 


In the last annual report mention was made of the proposed extension of 
the Municipal Railway across Golden Gate Park from 10th Avenue and Fulton 
Street to 14th Avenue and Judah Street, the plans and speeirieations i\*r which 
road at that time were approximately 90 per cent completed. Upon the comple- 
tion of these plans, they were submitted to the Board of Park Commissioners in 
November, 1916, with the request that the Park Commissioners give their consent 
to the construction of this line in accordance with the plans prepared. This 
request was met with absolute refusal and with the counter-suggestion that if the 
Park was to be crossed it should be in the vicinity of 20th Avenue and then in 
a subway or tunnel. The cost of such a tunnel being in the neighborhood of 
$800,000 was of course absolutely prohibitive and warranted no consideration. 
Following upon this action by the Fark Commissioners, the Board of Supervisors 
passed a resolution directing the Board of Public Works to immediately proceed 
with the construction of the line across the Park in accordance with the plans 
prepared under the original ordinance. This resolution was vetoed by II is Honor, 
Mayor Rolph, and later failed of securing the necessary votes to pass over the 
Mayor’s veto. Immediately prior to vetoing the resolution, the Mayor called a 
conference of the Park Commission and representatives of the Supervisors and 
the City Engineer in an endeavor to reach some solution. At this conference the 
Park Commission remained firm in their stand to oppose the construction of the 
Golden Gate Park Line between 10th Avenue and Fulton Street and 1 till Avenue 
and Judah Street, but offered as a compromise to permit a surface crossing at 
20th Avenue, the crossing to follow the City Engineer’s plans as developed for 
the original location. Due to the excessive outlay involved for this 20th Avenue 
route, the loss of earnings from the missing patronage of the music stand region 
the desirability of its construction now may be well questioned if the funds are 
available. The construction of the line across Golden Gate Park is at present 
in a somewhat anomalous condition. There is an ordinance authorizing and 
directing the Board of Public Works to construct this line between Dili Avenue 
and Fulton Street and 14th Avenue and Judah Street and the City Attorney has 
held that the Supervisors have the authority to order the construction of this 
line across the Park regardless of the opposition of the Park Commission pro- 
vided that such road does not interfere with the free use of the Park for park 
purposes. Eminent attorneys, on the other hand, question this and nothing but 
a Court decision can absolutely determine the question. In view of this it is 
doubtful if any line will be built across the Park for some time to come. 

In conjunction with t ho extension of Potrero Avenue south this ot'lice has 
recommended, and the Board of Supervisors have authorized, the construction 
of an extension to the Potrero Avenue Line from 25th Street, at the present 
terminus, to Army Street, the estimated cost of the work being $ 10 , 000 . This 
short extension was determined on in view of the fact that, by constructing the 
track in advance of the pavement, a saving of approximately $2,500 would be 
effected in the ultimate cost of the Potrero Avenue extension bv avoiding the 
necessity of tearing up new pavement to lay tracks. Contracts for furnishing the 
track special work have already been awarded and contracts for the track work 
will be let at such time as to permit of the track being laid following the comple- 
tion of the heavy excavation. 

Upon the recommendation of this office t lie Supervisors have appropriated 
$275,000 from the surplus earnings of the Municipal Railway System for the 
purpose of constructing the track and overhead work through the Twin Peaks 
Tunnel from 17th and Market Streets to the junction of Sinai and Jnnipero 
Serra Boulevards. The ordinance authorizing this construction also provides 
for a connection from tin* west portal of the Twin Peaks Tunnel out Taravai 
Street to the Ocean Beach. The additional money necessary for completing this 
portion of the line has not as yet been appropriated. Bids have been invited for 
furnishing the steel rail for the track work through the tunnel and other contracts 
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will be let at sudl times as may be necessary to provide for the completion of 
the Twin Peaks Line at the earliest date the progress of the tunnel will warrant. 

The City Engineer has on several occasions orally and in written reports ad- 
vised the Board of Public Works and Supervisors of the necessity of preparedness 
in having adequate transportation facilities arranged so as to reap the fullest 
benefit to the City immediately on the completion of the $4,000,000 Twin Peaks 
Tunnel. Sail Francisco is suffering from lack of adequate rapid transit to the 
outlying sections, and while the problem is involved and complex, the City author- 
ities have shown so much constructive ability in the past four years in over- 
coming other obstacles that it is hoped some immediate attention and consistent 
effort will be given to this pressing suhjeet. 

Ihe street railway situation in Sun Franriseo presents a number of serious 
problems. The track mileage in the City is more than live years behind the 
needs of the present population. It is difficult to extend the street railway facili- 
ties logically or economically because of the fact that all of the railway lines are 
not under a unified control. The City cannot force ilia United Railroads to make 
any extensions nor will the United Railroads make any extensions of their own 
volition under existing Charter conditions. Jinny extensions are at present desir- 
able hut without suitable connections or transfer arrangement with both the Mu- 
nicipal Railway and the United Railroads system would be of little real benefit. 
Ihe more carefully the situation is studied the more urgent appears the necessity 
foi the unification* of control of ail the existing railroad lines, and until this lias 
been accomplished San Francisco will have to put up with a more or less inade- 
quate transportation system. This office at the present time is studying the 
problem and expects to make a report shortly outlining a logical program for 
future extensions of the existing Municipal Railway System, hut at the best 
tile construction of those extensions will fall short of solving (lie transportation 
question in Sail Francisco, for the solution of this problem requires consideration 
on broader lines. 


The time is fast approaching when a rapid transit system must lie con- 
sidered. This would lie either of subway or elevated type, preferably the latter, 
at this stage of our development, the comparative costs being about $800,000 a 
mile for the elevated as against $3,500,000 a mile for the subway construction. 
The first link in a rapid transit system naturally should parallel Market Street 
connecting with the Twin Peaks Tunnel and with a branch extending south 
through the Mission in the vicinity of Cupp street. 
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STATEMENT OF 1910 GEARY AND MARKET STREETS BOND FUNDS. 

EXPENDITURES. 

Prior to July 1, 1915 $1,948,602.05 

From July 1, 1915, to July 1, 1916: 

Ferry outer loop on Einburcudero, Lower Market 

Street $ 2,058.50 

Car Barn Extension, Geary Street Railway Tank and 

Tower Foundation 645.20 

Cam Barn, Second Story, Geary Street Railway 29,170.57 

Carn Barn — Construction Tank and Tower 1,482.00 

Oarn Barn Construction — Completing Heating System B - 1 1.14 

Extra Parts and Equipment 420.92 

Plans and specifications 006 . 05 

Total during last fiscal year $ 04,427.69 

Total to date $1,980,029.74 

Available for future expenditures 43,282.16 

Total sale of bonds, miscellaneous sources and 

unsold bonds $2,026,011.90 
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TWIN PEAKS TUNNEL. 

The* general engineering features of Twin Peaks Tunnel were described in 
the report of the Oily Engineer for the fiscal year 1913-1911. The project has 
been advanced eflieiently and ecunomically and all of t lie serious construction 
problems encountered so far have been solved satisfactorily. 

The close of the fiscal year 1914-1915 found the contractor at Station S-f-10, 
some two hundred feet underground at the west end; with 25% of Laguna Honda 
Station excavated: the vent shaft in the Relief Home Tract fairly well started 
and the subway section completed on the easterly end. Practically 4,300 feet of 
completed tunnel has been constructed during the 1915-1916 fiscal year. 

An obstruction, presenting some difficulty and successfully handled, occurred 
about 1800 feet from the west portal. A brick lined water duet of the Spring 
Valley "Water Company constructed in 1865 crossed at a sharp angle 8 feet above 
the tunnel arch. It was conveyed by means of a by-pass over the completed 
tunnel. A shaft was sunk, the water duct tapped by a 30" pipe, which ran west 
275 ft. in a drift previously driven, crossed the tunnel at right angles and con- 
nected with the original duct again. Later the water was permitted to follow 
the original course. The entire section of tunnel between the west portal and 
the Laguna Honda Station has been completed. 

Excavation for Laguna Honda Station and 22 ft. of tunnel section on each 
end was done in open cut, the maximum depth being 70 ft. Steam shovels car- 
ried the cut to within 15 ft. of rail grade, the sides of the pit being retained by 
piles. Trenches were then dug by hand for the side walls and footings of the 
station, after which the concreting was done and then the core of earth was 
removed. The waste material, a sandy clay, hauled an average distance of 
1/3 mile in motor trucks, was used in filling low portions of the valley in which 
the station is built. Station is completed except the superstructure. 

Because of an ascending grade, excavation between the vent shaft and the 
Laguna Honda Station was started from the former. The shaft when completed 
will have an inside diameter of 33 ft. but the excavation was made 20 x 32 ft. 
so as to take in full width of tunnel section and to permit of construction of 
forms for concreting. From the bottom of this shaft, 100 ft. deep through water 
bearing sand and timbered with piles held by 12x12 bracing and wa lings hung 
with steel hangers, a drift was carried 300 ft. westerly at invert grade through 
sandstone, when it broke through the sandstone into a waterbearing sand, causing 

300.000 gallons per day to be lifted out at the shaft. Another drift was then 
started and kept in the sandstone until after the sand deposit was passed, when 
the second drift was brought up to line with the first one. Easterly from 
Laguna Honda tunneling has been projected over 414 ft. on the descending grade 
toward the vent shaft, the drift previously driven draining the ground penetrated. 
Concreting follows within free working distance of the finished timber lining. 

Excavation for that section between the east portal and a point 500 ft. 
southwesterly therefrom, was done between two rows of piles ami heavy timbering 
with the necessary cross braces. This ground was a filled in creek lard and the 

30.000 on. yds. of excavation was removed by pick and shovel. This portion of 
the tunnel has been constructed and the backfilling finished. 

Adjacent to the section just described or at Station 97 | 15, the tunneling 
proper on the east end was started and was driven westerly to Station 87 -j- 63, 
leaving to be completed those portions between Station 46 -j- 57 and 87 -j-- 63 
and between Station 46 37 and 39 -J- 00 or 4,8-13 lineal feel, together with 

the superstructure of Laguna Honda Station. 

Li the light of the progress made during the past fiscal year when so many 
adverse conditions were encountered, and the fact that the greatest portion of the 
work remaining to he done is in rock, there is not any apparent reason to ques- 
tion the forecast that April, 1917, will see the east and west facings meet and 
the tunnel completed. 

R. C. Storrie & Company, to whom this contract was awarded, for the esti- 
mated sum of $3,372,000, have performed work the estimated value of which to 
date is $2,168,539.38. 



West Portal, Twin Peaks Tunnel. 



114-85.61 to 117-33.56 .0140 247.950 Loft 861.37 

117-33.56 to 117-38.76 .0140 5.200 

East Approach 117-38.76 to 119-25.76 .0424 187.000 



Constructing Laguna Honda Underground Station. The floor will be 62 feet below the ground surface. 


TABLE 11 — ANNUAL PROGRESS. 
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PHOTOGRAPHIC AND BLUEPRINT DEPARTMENT. 

The work of the Photographic Department connected with the Bureau of 
Engineering lias been considerably broadened during the past fiscal year. Hereto- 
toie most of the work was performed for the Bureau of Engineering but arrange- 
ments have been perfected whereby any department of the City government can 
have photographs made at cost by the Engineer’s photographer. 

I he photographic laboratory has been installed in specially designed quarters 
on the roof the new City Hull. Equipment of the latest type has been added 
and the results obtained have proven that the policy of the City doing its own 
photographic work is economical. 

riie great advantage that accrues to the City from having this bureau is 
that plans of contemplated improvements, cun be safeguarded better than if the 
work were done by outside photographers. 
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BOULEVARD SYSTEM. 

in . n i \ ; 1 1 1 1 - i n ”• tlie policy outlined in previous annual rc- 
its .,i ilu- City Engineer, work on the boulevard system has 
n.n si 1 1\ fly prosecuted during the past fiscal year. The fol- 
|...wiig is a description of the work accomplished. 

Mitrina Boulevard: 

T.i have permitted the work of salvage to eradicate all 
!(.,.<• of t he Panama Pacific Exposition would have been a 
.. i m.s mistake, both from an economic and an aesthetic stand- 
P ...ui Through the untiring efforts of the Exposition Preser- 

• .it inii l.eague. with which the City Engineer co-operated, if 
j.i. s.iii plans tire carried out, San Francisco is to have on the 
t. kpi.sit am site a choice residential tract. This will be trav- 

• inti in the Marina Boulevard and marked here and there 
.nth grins preserved from the Exposition, namely, the Column 
,.| 1 ‘ingress, the California Building, the Marina. Palace of 
1 me Arts, the Lagoon and the Yacht Ilarhor. 

tin the recommendation of this office, Pierce. Steiner, 
I i.uii isro. Fillmore, Bay, North Point. Beach and Jefferson 
.•stin ts u ere declared closed to permit, the designing of a sub- 

• 1 1 v isioii with roadways aligned in graceful curves, more in 

1. . . long with the natural attractions of the district than a 
ginliisiti street system. 

I In- problems involved in planning the revised street ar- 

1.. ng< ineiit were numerous. For example, the prevailing 
muds .if the district could not he allowed to sweep along any 
m, on artery, and yet it was essential that certain remaining 
h. nlngcs of the Exposition be left visible a.s lermini for prop- 
. ; h trained vistas. The problem of proper distribution of 
tintlie through the district was in turn complicated by the 
ii.i . ssitv of st reels of changing direction while it was inipera- 
te.i that the maximum view frontage on the Holden Hate be 

• I. \ i-loped. 

The principal features of the plan which were finally 
.ui.. pi. il after more than a year’s study were a north and .south 



Bay Shore Boulevard. 
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.. .. 3 1 1 1 1 1 1 1 1 ill, -it with a reasonable amount of ex.-ava- 
, ,.,,1,1,1 be established having a maximum of 

. i i,„ ii, ni li and sonlli streets and per rent for 

(il . . r,-et s. With these street "fades established. 

, . ..... „i property east of Seeond Street and south of 
I,,,. ... -n,,i ,-oidd be reached by a projeeted system of ratl- 
, ,i n;i,hs terminating in the main Belt Railroad s\ s- 
... \| .. 1. 1 1, no, tor trucks could easily make the maximum 

il„ ,-;i si and west streets. The hill would no longer 
heavy traffic and about 4 (> acres of laud with 
j t . .,n, i,,, , -amine- power could become a potential income 
, i ,,p, rty worth from two to live times its present 

i i 'Ml per cent of the exist ing improvements upon the 
j, H, this district are wooden structures, many of them 

. , , i |h,. owners would welcome an opportunity to 

, ( : ti, HI with a more substantial type of building'. 1 he 

, i . , . j i , I ■ t mu of the property makes it very difficult for 

,,. lo negotiate loans for any improvements. It was 

, it... i ii,,- cost of improving the streets could not be sus- 

ii,,- adjoining property. Close study of the problem 
.... ,|„. i ii,,- owners of this property would not by any means 

,. ii. ...i, |„ m-iieiaries by improvements contemplated, but 
i.n-g,. metropolitan area wotdd be materially benc- 
. . I | ,. . | j, . . i maximum economy it is desirable to grade and 

i, p ,,| it,,- improvements in this area, as one project ern- 

:. ., oil, .lied. I.efore this call lie done, certain changes in 

... ...imiit laws for local improvements must lie enacted. 

1 1. i.,||,,u mu' is a tabular rcMimc of tin- principal elements 
. I! . i;, ii. - on 1 1 ill regrade project : 

• I > ii-,vt work in, -In, ling 1:1 stupes . 4 1 r ' 11 ","" 11 

, .■ . i . -i .ii' r;n Ii jui\atr propwty ami n>l mi iij*; 

."> 01 I t M II I 

; ii.i hi 1 ’ ’ 

j . . • .. , i;,",. ;j »>!•»(*• 1 calm* private properly 

i $ . 7 li st i. ft. 

, , I.asis ac.-or.ling to 11 * Hi assessment •+ 1 sip I I. 

. , -i in. ale. I value alter improvemenls Sl t- n - 

I I • I . I,, .-.peii. I l'ur iinproveineiit to private prop. .ft -■> sip It. 
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, i iv.lnr.-.l .list ri«-t -I- ”• 

4ii acres 

,.i |,i..|..'ity involve.! in regrn.le < | m r. «-l - 

I.,...-, involve.! in regra.le '•> city Dorks 

. -t ..i' ” rsi .1 i iijr private property an.| restor- 

j .in.'iits not inrl. 1:1 slopes + 1 - - - > sip it. 

... ...... „ t unit . • ri ; 1 1 s to lu> remove.) ti.ttsii.iiiiu v.ls. 

.i. -i r, . I* vniovi up:' hill estimate,! "t >i’nts 


b< i tin) Cut : 

, !„|j|; ,,r till' materials used l*i 1 r street mi<l Imme im- 

i - in now sulnlivisiuns In'.vi ml tin- Twin I *«•!« k.-s Ridge 
,. w .,| vis, Mission Street anil Ocean A viniu- or owr 
i . t nii.l Lincoln Way. Tin- grades anil h of 1 1 f 

j...., , . aililiM so much to the cost per h n mile ll.at the 
. .. ,| it.-nial Cut could haw been built lor the saving it 

l bail ell eel cd to date. 

. . ; . ..r ||„. i-ouditous made part of the agreement for the 
| *;ui lie Company's new franchise at Third ami 
, . ;„| streets was (hat the City should lie given a right of 

. i . i . , , i u h the existing Rental railway cut from Randall 
.. . ; I., s.m .lose Avenue, the Railway Company to do the 

.. . eroding to aeei rnnnoda I e the paved roadway. 

Hoi. the rapid growth of our Municipal Railway System. 
M,-imi through this cut of the Church Street Line 
, ail, Street to supply Heeded tmflie laeilities to the 

-„ 1 ,. mid Ocean View Hislricls. was planned, and m 
..... n, provide for the street railway, as well as vehicular 
.. , ,|, -| linn traffic, steps have been taken to acquire a 
„ p ,.i.l way through the mil than that provided in the 

...,l agreement. Surveys and plans lor this improve- 
.. i , . ninplete and necessary lands are being aeipiired. 
11.,- Work involves the extension of Dolores Street to 
.-urn: Southern I’aeitie right ol way at Randall Street. 

. ,, :n .,\al of •Jtfi.ttUU cubic yards of excavation and placing 
... j lit* yards of till, the removing and reconstructing 

,.i ||„. S,, ut ru I’aeilie tracks to the west side of the Wld- 

. 1 j | lt . paving of a -Id foot roadway and const met ion 

> t.,.,1 sidewalk with necessary retaining walls on the 
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-.■•i -..1. . . 1 .-in 1 hroiHrlmut the 4,45(1 feet of length. The 
...i it ill In .i | ■ | ii'i>x i iu:t t $();>( 1,000. exclusive of t he jfi'juli njtr 
il"in li\ (lie Bailroad Company. 

Cumberland Street, Noe to Sanchez Street: 

I!., iveradr of ( 'mnherlaiKl Street hetweeii Noe and 
I... Streets and Sanchez Street hetweeii tilth and doth 
Mi., is Inis In-eii completed. Persistent efforts to reconcile 
tin .hveisilied opinions of the people of this district and 
their an reeineiit to the most logical plan, finally were 
..... . . ssflll. 

K \ 1 st iii” si reel improvements leading to this section, the 
jitr..|i ii.itare of its topography and the fact that front in;; 

• o»i.. i' had proceeded with their home huildiitu' with an 
s > r .1 1 •.regard for any }>rade plan, injected complications 

o.t<. no. problem, requirin'' the application of some entri- 
ii. . i.i./ immunity for sol lit ion. 

Street al PM h Street was eroded and paved 

• ti ll a 1 till south the "round was 1 <>.;"> feet hijrher. Cum- 
i*. # I ., I.. 1 Street at Satiehe/, Street was jrraded and paved 
»t...i _'o feet west the '•round was Ml feet higher. Sanchez 
Mil..! .it ( iimheiiand Street was improved with an elevation 
«t it. . o.irilieilv line of PIS. 8.4 and at the smith line of 20!). 17 

• t.ii. ' the ermnid rose sharply to an elevation of 240 feet. 
Ttoii.tiitti Street at Sanchez was an improved street havin'' an 

• 1* ..item of 2lu feet the east side of Sanchez Street conform- 
u w I.. * . l tie iii I orade. while the west side was 25 feet higher. 

I In- only inlet adaptable to ehanjres that would permit 
«.l n il!, ular traflic was via Twentieth Street. This will also 
**i.i the district south of Twentieth Street hetweeii ('liurell 
ami Xu.- Streets. By a system of retain in'; walls and stair- 
* > « pedestrians may reach this region at Sanchez and 
Nii.. t. enili Streets. ( 'umheriand and Noe and ( 'umherland 
and s.oiehe/ Streets. The jreneral street design of roadways 
and «.dhs in the same plane was precluded here, the dil'I'er- 
* in i m elevation hetweeii houses on opposite sides of the 

• if t heim; from 7 feet to 1!) foot. To keep at a 'minimum 
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tile height of reta ining walls, at the property line on the I# 
aide and still not leave the homes on the low side in a I ml In 
the spare between curbs was designed with elevated ora 
pressed sidewalks and terraces. These terraces vary for 
level parking spaces to sloped surfaces having a pitch »f # 
leet in a width of 11 feet and 12 feet, according to grot,:, 
conditions. As planned, the majority of retaining walls# 
not exceed (1 feet in height. Three were constructed at a ntiiF 
mum height of 12 feet. In some instances where the front' i : 
the houses were hark of the property line, the terraces ti,-' 
extended into the property 1 hereby doing away with uere*.# 
of a wall. A ‘dig -foot cross warp in the roadway, was result-!? 
to to cut down heights of walls. A 

f 

Sanchez Street from Twentieth to Cumberland String 
paved with 2 inches of asphalt on a 6 inch concrete base ,t 
seending on a 5.2 per cent grade. The crossings of Sand, 
and Cumberland Streets is similarly paved. From .the nur: 
line of Cumberland to 81) feet northerly, the grade of Sand, 
Street is Ki.ti per cent and thence to Nineteenth Street it. 
28 per cent except the parking space and wall where the 
is lessened to permit vehicles to turn. Hillside brick par 
ment was used where grades were sufficient to warrant ti 
increased cost. 

On Cumberland Street west of Sanchez Street a !),."> p 
cent grade obtains for lob feet, a 1 per cent grade for Hit- no 
100 leet and a lo per cent grade for the remainder to X, 
Street, except around the island park at Noe Sire,-!; where# 
grade is reduced lo allow traffic to turn. 

Concrete in walls and stairs was a 12-1 mix deliver# 
from mixer to forms by gravity eludes. Six inch file dniitl- 
imbedded in broken rock were placed hack of all walls am" 
concreted to weep -holes at proper intervals. 

Galvanized iron railings are placed on walls where necA 
sary. Special fittings bad to be east for all this work on a. 
count of the many curves and breaks in grade. Ilardlv au4 
two fittings wen- alike. [/ 
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i .M,,tiuii u as performed by a cubic yard steam 
i , v , , pi at Sanchez and Nineteenth Streets where the 
made the use of the shovel dangerous. Here a 
, lu ted and 4-horse Fresnoes scraped the material 
. u hii-h led into the trap, whence if was loaded into 
nu t.' Over 20.000 cubic yards loose measurement was 
.1 m this manner. 

that t hi s section has been made accessible and that 
,.,,t> present an inviting appearance, the wonderful 
;.. l„ obtained from this height, the ideal climatic condi- 
, vi'tmg there, and the proximity of the Church Street 
. t the Municipal Railway System, will all be potent fact- 
, inducing people to locate. Property enhanced substau- 
i„ \,,iid its original value since the improvement was 


iMicnworth Street and Chestnut Street: 


it * 

t-‘ 

* 

JW ' *. 
Mf. 


t i ..a. isi o St reel between Hyiic and Leavenworth Streets 

, i. v i mu of approximately 120 feel before the recent im- 

.... ot of Leavenworth Street between Chestnut and Fran- 
sii,,|s. has been practically inaccessible. The only ap- 
i. tic icto. over Hyde Street between Chestnut and Bay 
,ui a 20. b per cent grade with it Very dilapitated 
! - ! i stun.- j»av vmrhi . 

\ u w \ i -ars h«*:o U(‘\v wpi'f r.sliililishrd t<> ( > t*< » \* i < 1 

* - i . iih-nt ji | >| > roiu*li to this district. Tin* tirsl unit oi this 

11. . pi . . • II, cilt was completed in December. 1014. This eon 

i . 1 , p.u-t of a retaining wall swinging from near the mid 
di . t ti,. south line of the crossing of Francisco and Leaven 

».iii. streets to the north curb at the west line and a stair 

the northeast face of the wall leading from the tippet 

1., ti,. lover levels of the crossing. As then linished, rcad\ 
II,;,,,, and egress was afforded pedestrians, but a second unit 

II,.' ,H, rl, had to be installed to nrrollimndate vehicles. This 
,,. U s.st.d of the continuation of the existing retaining wall 
ft* . 1 1 1 1 , - i B ill Leavenworth Street parallel to the property lines 
distance of IST.b feet dividing the street into two levels. 
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MUNICIPAL RAILWAYS 

Church Street Line: 

The Church Street Line of the Municipal Railway imi.. | 
menced operation on the 11th of August, 1017. 1 he placih. I 

of this road in operation marks the completion of the tiiu. | 
link of the extensions contemplated under the llond Issue c 
l!)i:l, when the citizens of San Francisco voted ^l.oOO.tmii 
extending the Municipal Railway System hy the construction 
of some 12 miles of double track and the purchase of lb 
Presidio & Kerries Railroad or the so-called Union Stive 
Line comprising 3.78 miles of double track. 

In the last Annual Report of the ISureau of Kugiueerii.. 
there was presented in detail a chronology of the public |uv 
eeedings had in connection with the const ruction of lb 
Church Street Line, so that it is sufficient here but brielly i 
touch upon this earlier history. 

T] le Church Street Line contemplated under the prove 
ions of the Bond Issue consisted of an extension of the M. 
nieipal Railway System from Van Ness Avenue and Mark. 
Street, out Market Street to Church and over Church Stm 
to 30th Street. For a number of reasons, in constructing iL 
road, it was considered necessary to divide the. line into tine 
sections : 

Section “A” from Van Ness Avenue and Market Stm 
to Kith and Church Streets; Section “It” from 1 St h an. 
Church Streets to 22nd and Church Streets; and Sect.) m “l 
from Kith and Church Streets to 18th and Church Stive, 
and from 22nd and Church Streets to 30th and Cluim 
Streets. 

Section “A” included that, portion of the line in whirl 
it was anticipated lhat legal difficulties and obstacles won,; 
be placed in the City’s way by the United Railroads. So 
{jon “B” covered that, portion id' the road where a diver*!.,: 
was made from Church Street, through Mission Park and. 
private right of way, which involved the acquisition by iv:g 
demnation or jnirdia.se of a large number of small paivn| 
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l. ii.l- ami Section “C” comprised that portion upon 
*>(.. i. i,., unusual conditions existed. 

I "<•” was completed April 2!). 191 fi. Section 

H a.,* cuiiiplctcd June 28, l!)l(i. and Section ‘'A.’’ the 

m. i. h, he linished. was completed on the 1st of August. 

i*! . 

' 1“ N latter contract was awarded to the Western Motor 

in t'oiiipany on the Kith of March, 1!)]7. The eom- 

i 1 ' >-"U "i this contract was contingent upon tlm delivery 
! i .*.* track special crossings of manganese steel which had 
a* I. manufactured and delivered from Ihe Fast, after the 
L*1 I* s'.d ohstaele ill the way of tlm const ruel ion of the lint* 
s-j .,1 a. • n removed. 

in order to expedite this work to the fullest degree. 
■ |l| "e had prepared the necessary plans and specifica- 
tes.* •< <*■ I tin- Board of Public Works had advertised for bids 
*--i ■ i.t- rcl into a contract with the United States Steel Prod- 
“ !> ' t"!' the delivery of the.st' special (rack eastings within 

41 -t" - alter the receipt of the order. This arrangement in 

1 cat.- City an option on this material, which was 

1 ■ 1 ■ , v* reised in the contingency of a favorable decision 
b'.i.. it,.- 1 idled States Court, to which the United Railroads 
i*.l .. , j . .. 1 1 *• 1 1 for an injunction to prevent Ihe construction 
i-tall.l tracks on Market Street and on Church Street. 

<>,. •!., unary 18. 11)17, Judge Win. II. Hunt, of the 
I ml-. I Slates District Court handed down a decision of the 

m-i m. mi. ut imiis import Municipal Railway System. 

la to*. .1, ,-i.sion. in which he denied the injunction sought, 
k-r •!.■!, .1 : 

u i* accepted Unit the destruction of the franchise i.s not pos- 
* 1 * '. n Ml. ill the complexities of modern society new cnniti- 

1 f, '* ut themselves which may call for the .safeguarding of t lie 
|..u. n.icrci ill a way which justifies tlie application of the doc- 
Ic.i., i I n... police power may extend to all great public needs.” 

And furl her: 

Icing no satutory rule against one sired railway com- 
I* 1 .* u ' -ro.-siug the tracks of another, I do not tin.) that compen- 

i.-.-'i lirst to- paid for tlie crossing.” 


r>(> uritKAr ok icx<;in kkiono 

In his opinion. In* (juntos, from tin* ruse of tin* (’oii.miL- 
dated Traction Company vs. the South Oranuv and 
wood Traction Co., in which the Court held that, 

“Although tile rrossnig mwessitutes some m-timl inlerferrh**- 
with tracks as ronstrurtvit amt to some extent changes thereafter 
the exclusive use by the one company of its crossings, still sicl 
changes are the necessary result of the development of tin* nietliu: 
of operating electric roads at their points of crossing, ami are such h* 
are made necessary as the best ami safest methods now attainable 
for the safety and convenience of the public in tin* operation of hotL 
roads at tin* point of crossing: tlmt they are changes and burdens i- 
the use of its tracks and trolley system (o which the original right l. 
lay ami construct them was necessarily subject.” 

Immediately upon the receipt oPJudye limit’s dccisim. 
the United States Steel Products Company was ordered in 
proceed with the niannt’aclnrc of the crossings for Sectiwi 
“A” of thi‘ Church Strei‘1 Line. While these crossings wer. 
beiny lnamifael urnl, the specilieations were prepared and 
bills advertised for the const ruction of the track work m. 
this section and also for the erection of the poles and over 
head electrical work. 

In connection with the ipiestion of poles for I his sta- 
tion of the line, this office took up with the United liailriimk 
the ipiestion of enleriny into an ayrecmenl with that Coin 
pany for the use of the existing poles on Market Street aii>i 
on Church Street in order to avoid the unnecessary ( 1 u plica 
t ion of poles on these si reels, s 1 1 yy i ■ s ! ill y as a basis for if 
ayrecmenl the so-called Joint Pole Ayrecmenl which is ii. 

< effect hetween the various public service corporal ions of tin 

City, under which any company is allowed to use the pok- 
; of another corporation by payiny the proportional cost fui 

the pole, or other equitable arranyeiueiit . This the Unitni 
Railroads refused to do. whereupon the City entered into 
contract for the erection of a second sel of poles on Markri 
Street from Van Ness Avenue to Church Street and an 
Church SI reel from Markil lo Hilh SI reel. While (law 
poll's were liciliy mu on fact n rei I. lull before I hey were pi ami 
| ill position, the Chairman of the I’liblie Utilities Committer, 

fe'j Supervisor Kdward 1. Wolfe, appealed directly lo Mr. I Alien 
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tinii, President of the United Railroads, to reconsider his d, ■ 
jection and allow the Oily to use the United Railroads’ p,,|„ ! 
■Mr. Lilienthal, after further review, yielded and the 
tractor was directed not to set the poles. 

Alter the award of the contract, for the construction..: • 
Section "A,” when the Hoard of Public Works request,-.; I 
the Supervisors to appropriate the amount of the contra, -i 
an effort was made by individuals representing different it 
(crests to effect, an agreement, between the Oily and tf. 
l nited Railroads, which would obviate tin; necessity of col 
structing these additional tracks on Market Street. Th- 
consideration of these (piestions by the Hoard of Supervisor, 
consumed several weeks before they decided to proceed will 
the construction of outer tracks from Van Ness Avenue t. 
Church Street, but with the expressed intention of a nuuiliu 
of the members of the Board that the further construed ,, l 
of tracks on Market Street, that is, between Kearny Stivu 
and Van Ness Avenue and between Church Street and ('astro 
Street, would not proceed until further effort: had been nia.k 
to reach an agreement, looking to the use of the United Rail, 
roads tracks on this portion of Market. Street. 

Twin Peaks Tunnel Line: 

R. C. Storrie & Co., who have the eon tract, for the cui, ! 
struelion of the Twin Peaks Tunnel, completed their work I 
early in duly, 11)17, and the 1 41 h day of duly was set as tie | 
day to celebrate the completion of the Twin Peaks bore. At \ 
the completion of the dedication ceremonies the eonstructioi, 
of the railway through the Twin Peaks Tunnel will he com. 
menced. 

The contract for the construction of the railway thrmiL'li 
the tunnel was awarded to Baton & Smith for the sum of 
$b(),d(i 1 .2.). I his eonl rad is lor double (rack overhead elec- 
trie railway from the Hast Portal of Twin Peaks 'runnel near 
Castro Street, through the tunnel, and over West Portal 
Avenue to the junction of Sloat and duiiipero Serra Houle- f 
vards. The trolley wire, rails, ties, tie plates and other track f 
material for this work are being furnished by the City, hav- | 
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..... t ■ purchased under contract over a year ago. in order 
u, ,,, their being on hand when the work was ready to 

I!., o pc of track to lie installed through the luunol is 
.. : . I, u as ballasted open (rack construction. The 
.. , . . i 1 , 7u pounds per yard and are in til) foot lengths 
:i .... ,_i . tin- tunnel. This longer length of rail was adopted 
r . . ,i, the tunnel to secure smoother, quieter operation 

t.. i , dud ion of the number of joitds. 'file longer length 
o i the further advantage of reducing I he cost of main- 
:■ ,,nd , , I hotidiug. This length of rail is not generally 

* , i,,i- railroad construction in the open as the allow- 

it,, joints to care for expansion due to temperature 

• > o, exposed work becomes excessive. This objection 

a - a- t i..,|,l in the tunnel, where there will lie comparatively 
. .. t , i, inpei al tire changes, permitting the joints to he laid 

lh. i , p<- of overhead trolley work is what is known as 
ti.. ■ .iteii.iry suspension type. In this construction as 
*'..j.i..l i l,e irolley wire is supported at 12 foot intervals 
! r ., 'cparale steel cable % inch in diameter, which is 
in tension to approximately 1S0I) pounds. The fre- 
points ,,f support maintain the trolley wire at prac- 
: ..!,. ., uniform elevation above the track, (hereby avoiding 
!i . -j.ii kiug and wear found at the points of support in the 
!.i,.,i\ type of construction. This will also in a large 

reduce noise in the tunnel by eliminating any rigid 

... eti, in hetween the trolley wire and the suspended ceil- 
,i.»- ,u i lie tunnel. 

II,. construction of this Twin Realm Tunnel line will lie 
. ..in pi- I, ,! oil or before December 1, 11)17, and il is hoped 
1 1. .it in il,,- time it is completed some solution will he had for 
1.1111111 cars directly down Market Street and connecting 
uiiii t lie existing lines west of the Twin Peaks. 

I I,,- schedule time for cars through the Tunnel will he 
i, uni, ,i l es and 2A seconds easthoiind, and 7 iiiiniit.es Hi sec- 

westbound, allowing for stops at both stations. 
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Tin* running t ime of the luited H:iilro;uls ears from Ba 
anil Market Streets to the Ferry at the present time is.' 
minutes. If outer tracks are constructed on .Market Sti 
to Kearny Street this time will he reduced at least 2 niimii-- 
This will make the running time from Sloat Boulevard : 
the Ferrv 2(> minutes, or about 20 minutes less than 1L 
time now required. 

Four-Tracking Market Street: 

When the routes for the extensions to serve the Kxp, 
sition were determined upon prior to the bond election : 
]!)]:{. the City Kngineer realized that Ihere would be serin, 
opposition encountered to the construction of tracks on Mu: 
ket Street from Van Ness Avenue In Church Street, i, 
guard against this the enacting ordinance was so fram,-. 
as to permit ti suitable connection from Vail Ness Awn, 
and Market Street In Church Street, it being in miml. : 
event of an adverse decision of the Courts, that this 
licet i o n could he made by leaving Market Street aitei ti.- 
blocks. 

This Department made an effort to start the const n. 
lion of this section of the line first, in order that the Irsn. 
difficulties might he met and solved in advance of const lin- 
ing the remaining portion of tin* work. '1 his idea met wit: 
the opposition of certain members ol the Board ot Sii|iu 
visors who desired lo have the plan for overcoming ti. 
grades on Church Street adopted first. 'Pile result of tL 

departure from the Kngineer’s recon ndalion was to lun 

Section “B” and “(•” of the Chureh Street road, that i- 
the portion south, of Kith Street on Chureh Street, en!.. 
plot ed and lying idle for one whole year awaiting the <1. 
termination of the City s rights on Market Street. 

After the above condition was created, this Departniri. 
evolved a plan under which, hv a temporary transfer agiv. 
i ii oi it made with tin* Cmtod Railroads. the ( liuroli Str,-, 
Bine eould ho operated from dfMh to Market Street. IB 
temporary transfer agreement was rejected by I lie Bum 
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.. . .. , i and upon the Cnited Railroads refusing to 

.. .,.,iii,ci'! inn to he made with their tracks at B'tli 
, , |, Siivcts. after having agreed to sell to the ( it y 

. . , i,i, ■rest in those tracks on Cliurcli Street, tile 

, i ,,f Supervisors passed a resolution directing tin 
U 1 .,| Bill, lie Works to proceed with the const met ion of 
iiu.ks on Church Street from lhtll to Market Street 
A t ... Market Street from Chureh Street to Van Ness 

I Supervisors further, by resolution, directed 

i;.. u...,, | „t Bnhlie Works to prepare plans for the coii- 
.,]' miter tracks on Market St reel Irom Kearns 
s,,. , i,, \ an Ness Avenue and from Chureh Street to the 
) l , ial of Twin IVaks Tunnel. Thereafter in order to 

1.. ... ti,.- matter into tile Courts and secure tile earliest 
........ i I, decision as to the City’s rights on Market Street. 

tie rmnmeiidatioii of tile City Kngineer. the Board 
t i • , . t . | ..• Works adopted a resolution authorizing the City 
^ . , i.i construct outer tracks on .Market Street and 

, I. . I, street by day labor. Immediately following the 
. ,,| t his resolution work was commenced at the in- 

1 .. . , , . , 1 1 ,,f Van Ness Avenue and Market Street to install 

* U- III the l uited Railroads tracks. On the following 

n , j 1 1 1 1 e t ion was served on the Board of Bnhlie Works 
, , , . ( ii \ Kngineer restraining them from furtliei wink 
i a . . iiiisl met ion. and on August 22nd. lhlti. -lodge Win. 
II l uited States District Court, eoiumeneed the hear- 

lie- ease, which hearing was completed on the 2-itli 
. I v . - , ( -x i . On the 1 St h of January, BUT. as noted helore. 
, ,t. . mu favorable to the City was returned. As before 
| lo. following the award of contract for Section 
\ . .i the Chureh Street Bine, when the appropriation 

,. , 11 , sled to cover tile eontrael price, eoiisiderallle op- 

J developed to the construction of outer tracks on 

M.omI Si nit After exleiided deliberation the Supervisors 
riu.uB appropriated the money so that the contractor could 
with that portion of the work from Van Ness A ve- 
in,, I,, ( luiivll and lhlli Streets. 
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A I | lie linn* the question of appropriation was beiny 
...i.-iili-rcil I iv the Hoard of Supervisors, Mr. Lilienthal. 
i '« • -iili-nt of tin- United Railroads. made a proposal under 
|. inis of wldeli the City would he allowed to operate 
•« i iuireli Street ears over the Market Si root traeks of llie 
i o.i.-d Railroads to Van Xess Avenue on a mileage basis. 

I n, route tin* Twin Peaks Tunnel ears down Market 

-•i-, i i io i lie Kerry. 'Phis offer was rejected by the Hoard 
1 Supervisors as far as its application to Section "A ' of 
i,. church Street road was concerned, but with the idea 
j die expressed intention of a number of the Hoard that 
..i,, n die question of appropriations for const met injr the 
..ii.T iraeks connections on Market Street from Van Xess 
Vy, mie io deary Street and from the Tunnel to Church 
, ei already authorized by Ordinance of the Board of 
" . 1 1 .1 rvisois should come up, further consideration would 
„• i v e 1 1 io the offer of the United Railroads. In the mean- 
. i. it.-, as time wa.s running' against the consunuiiation of 
,i i raiisport at ion plans, it was essential that some decision 
• reached as to the policy to be adopted in order that the 
.. . ssary material could he purchased. To develop a defi- 
. ,i, policy and brill”' the matter to a focus, this office took 
,. |i sli ps as were within its province and certain ncgutin- 

were had with the United Railroads. The exchange of 

"rrespondeiiee on this four-tracking proposition is herewith 
,.i .M ined in full. 

IXITIOD If A I Mi'OADS OP SAX PI! A Nl'IWd 
r,s Suitor Struct 

:‘i . icht s ( >ftiee 

Sail I'Yamisro, January i!!f, I‘dl7. 

:...i;iMc the .Mayor ami Moan I of Supervisors 
. j i i hr City and County of San Kramiseo. 

1 Va •* Sirs: Not alone as I 'resident of I hr Cnilrd liailroads Imt 
. i i«'ula rly as a rili/.en who knows that hr is always ready to 

j.j.t, «■ tin* | at (die welfare a hove, private interests, I earnestly mom 
to voiir llonoralde l»ody the post pom-ineiit of the proposed 
;„tiuti to parallel the traeks of tint Company until at least the City 
iar/meer and our (lenerai Manager will have had an opportunity to 
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TWIN PEAKS TUNNEL j 

On April f>. 1!)17. crews working on the East and MTu 
headings of llu* Twin Beaks Tunnel met underground li.inm 
feet from the easterly portal. When the headings met it win 
found that the alignment and grades of the tunnel ehecknl 
to within one-half an ineh. 

On July 14, 1!)17, tin 1 tunnel was finally accepted by tic 
Mayor and city officials, with appropriate ceremonies to celt- 
hrate tin* completion of the work. 

( 'oust met ion was started on this project on November 
JO. 1!)14. and has progressed steadily, sometimes under vrn 
adverse conditions. 

Tin? material encountered between the west portal and 
Laguna Honda Station was sand, excepting an intrusion «f 
chert and incipient sandstone for about 300 feet. The exca- 
vation through this portion progressed at the rate of 12 to 
In feet a day over three 8-hour shifts. Between the station 
and a point 200 or 300 feet beyond the shaft, the tumid 
passed through wat er-bearing sand above a clay stratum ami 
the progress of the excavation was much slower. The hu> 
volume of water required the constant running of several 
centrifugal pumps until the excavation was finished and tin- 
drains in the center of the tunnel from both ends con- 
nected up. 

At the east end of the tunnel, the. excavation for several 
hundred feet was through (day and graved, and then passed 
into chert and altered sandstone. The chert was in Invent 
with clay strata between and required the same heavy tim- 
bering as the softer material. A considerable How of water 
from underground springs appeared in this section but did 
not hinder the work to any extent. Open joint pipe drains 
were carried forward beneath I lie footings and malerialh 
aided in keeping the tunnel dry. 

After passing through the altered sandstone, a body of 
very hard sandstone was penetrated. This was found to lie 
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an excellent rock for use in concrete .mil tile instiill.it inn 
a crushing plant was planned lint the body of samlM".. 
petered out. Serpentine was then encountered and coiitiin, 
for a length of 4.000 feet up to the water-bearing sand a,, 
the ventilating shaft. Throughout the serpentine, the up. 
timbering was used and the excavation carried forward IV. 
10 to 14 feet in ‘24 hours. 

The following table shows the materials peiietnu. 
methods of excavation and types of limbering and lime, 
used throughout the tunnel: 



Sand \Vt»xt ond In <»}>«■ 
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IM\*( )( J K I0SS DATFS 

• : W i >! Station O-j-Sd — Station -*> : 

Kxcavntion started; 
i. 1_*. mid Kxcavntion completed. 

. r < • a ■» at ion -Westerly Section: 

: J i . li'ld --Kxcavntion started Station + 

mid — l-ottom drift started, Station 1‘J-p ld; 
mid — I >t> 1 1 o in drift reached Lacuna Honda Station ex- 
cavation, Station oO-f-S.‘»; 

Id. mid — Kxcavatioii and timber reached Lacuna Honda 
Station. 

. , . il.ioda Station (sub surface structure): 

i, Id, IHid- - Kxcavation started; 

7. inln- 1'oiicrete (except invert lining) rom|dete>l. 

• i 1 Shaft Kxcn vation : 

j. mid — Hxravation of shaft started — Station I(i-fl7; 

.> : m. mil. bottom drift west from shaft started; 
i lOlH Hot tom drift west from shaft connected nj> witl 

drift from west— Station 4li + dl; 

...v m. lull;- Timhcrin"- west from shaft connected up with tint 
her from west — Station Id-j-liS; 
i miii Hottom drift east from shaft started; 

«. .. .. mm Top drift east from shaft started, 

i : . t I el Station SI7+15 — Station l- 0 -f-(Hl: 

do, liil I -Changes in street alignment and sewers, etc. 

Marted ; 

■ d. mid- Hxravation of approach started; 

,« . I'.Hd Open excavation completed. 

; excavation Kaslerly Section: 
i i:,. ", mid Tunnel excavation started Station *.)7-f-ld; 

\ j . i » I d. mi; — Top drifts holed through ---Station dn-{-u{). 

1 . m I 7 I tench and segments connected Station dd-j -17; 

i . Iv J, ml 7 — ( 'oncrcte lining completeil. 

\ daily Mow of over 200, 000 yjillniis of Wilier was eh 
. ,:.i«-r«d during tin* tuiimd eonsl rnel ion. To rolled llii 
and Fitrnisli the Wrlirf llome wilh ;i Wider supply ; 
•i.. !uej eliamher was constructed by driving a c I r i IT soulh 
, 1 1 v -t rid 111 angles l<» the liiimel hue beiiealh tin* Uehe! 
1 Itooe. for a distance of 120 feed. T his chamber was approxi 
ui t ,lcl\ 7> iVet by 7 feel in size, in a sand formation near tin 
... Hiar! with the elav deposits, h was lilted in alternate see 
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lions with porous file and gravel, with upon joint drains L 
on the floor to a basin near tile tunnel. A well was u1sii.m.:i 
near the air shaft to eonneet with a sump at this point aiidt 
pump installed to raise the water to the tanks of the ini.' 
Home. 

The principal features of the Twin Peaks 'luma-la:- 
summarized as follows: 


LENGTH : 12,00(1 ft. (2.27 miles). 

Portion in tunnel, S,.S(l(l It. 

Portion in etit nmt rover, 2,200 ft. 

DISTRICT West of Twin I’enlis Ridge, I, loti acres, n»rwi 

BEX E KITTED: $2,208,072. 

Past of Twin Peaks Ridge, <><>•> acres asst.-sn 
$505,81 (i. 


SHAPE OP 
SECTION: 


ORA OKS AND 
CURVES: 

ELEVATIONS: 


Width, 25 ft. 

Height, Total 25 ft. 

Net clearance above rail, 15 ft. 


Double Tube Section in Stcti 

Thickness of Subway See- Soft Kart h Sufi K • 

tion (HJli.V) (f>!HKi') CI.VW. 

(-oiling slabs IS" 

Arch -- 1' 

Walls 21" 

Walls at spring.. 83" ;;:i 

Invert 20" 18" Nine- 

Maximum grade of tunnel, 3 per cent. 

Sharpest curve, radius of SOI ft. 


East portal, 180 ft. 

Laguna Honda Station, 272 ft. at 72 ft. In-low gruui 
surface. 

West portal,, 212 ft. 

Elevation of ridge penetrated: North Peak >0: 

ft., South Peak 010.07 II. 

:! I to pass through tunnel at to miles p: 

hour. 


TIME: Working seheilule not to exceed 0 minutes. 

l-’rom Second ami Market Streets In East Pnrtal.it 
minutes. 

Prom Second and Market Streets lo Stoat Louhoa:. 
2-1 minutes. 

Present schedule, -Id minutes. 

Saving in time through tunnel, 20 minutes. 






Ms 

COST 

KSTIMATK: 


CONST RUCTION 
WORK: 


CONTRACT: 

KNOINKKKINd: 
yl - A NT IT I HS: 

< I I X) LOU V: 


SCHWA V 
STATION'S: 


V 10 NT I HAT I Nil 
STATIONS: 


ISCRKAC OK ION (I I N 10 KR I NO 


Hands .-}; (ion, non/ Raid l'ur In Twin IV, . 

'I'll 11 no) roust..- ti, 400, noil J Tunni'l Assessment Iv- 
Tracks 250, 000 Raid for by City. 


Total HU, 250.000 


Reinforced concrete lined throughout. 

Klectrie | lower u si'. i on all construction work. 
Com-rete mixed anil transported :>,bno ft In 
pressed air. 

Awanleil November 2, Mill. 

Signed, November 2, Hill. 

Work started, Noveml er do, Hll 1. 

Work completed, .Inly II, 1017. 

Time allowed to complete, l,ooo .lays. 

Time roi|uiroil to complete, !>X5 days. 

Him 1 2 met by one-eighth of tin inch. 

Levels cheeked by three-eights of an birli. 

lO.veavntion 

Cement 

Sand 

(i ravel 

Reinforcing steel 
Timber 

Open enl and west tunnel section, ”>,000 ft. in so. 

of which l,ooo ft. was saturated. 

Open cut east end, dry sandy elav, 2, don ft. 
Tunnels- Clierl, sandstone, and d,500 II. serpenth. 

(1) Kurckn Valley Station, in I lie vicinity ol >< 
enleeidh and Castro Streets, the easterly port... 
is a structural steel frame encased in cna.iv: 
dm) feet long ly 5 1 feet wide, connecting 
the street surface. 

(2) Laguna Honda Station is an expanded |>ortc 
of the tunnel, Him ft. long by II ft. wide, will,., 
ft. clearance above rails in center. I rirentl'ir ;,r 

- lining d ft. thick, with heavy concrete invert. 

eighteenth and Hattie Streets and al the lici:.: 
1 1 nine t fact. 

Relief Home Tract ventilating shaft connected uit: 
tunnel by a reinforced concrete lined shaft It! It. 
i n dianiet er and I I 0 ft . high. 


f 


m. > ;• 
I.l.U 

. <*u. y :* 

SH.lMo rll. \ • 
2,S5o toil' 

. 1 1,000 M n. 




Laguna Honda Surface Station. 
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Ventilating ilnrt in tunnol is between a su . 
reinforceil railing slali at the spring liar ant:, 
intrailos of tlio arrli. The air passes frinn n . 
ilnrt into the tunnel through louvres in tin- .. 
ing slab spareil at 511 ft. intervals. 

R. f. Storm* ami R. B. Muir. 

,\l, M. O ’Shaughness.v, M. Am. Hoc. C. K. 

SEWER SYSTEM 

The construction program for main sewer extension- 
outlined in the last annual report was strictly adhered : 
resulting in the construction of the following mains: 

Orizaba and Stanley Streets sewers, providing for <_ 
outlet for the west side of the Ocean View District, extn,; 
ing northerly along Orizaba Street from Palmetto Awim.-i, 
Stanley Street ; thence westerly along Stanley Street to in 
Spring Valley Water Company’s property; thence northern 
to join the existing sewer west of the lngleside Terrace. 

La 1 ‘lay a and (ireat Highway sewer from Noriega Si m: 
to Lincoln Way where connection was made to the exi-m.. 
0x1 T main in 48th Avenue and Oolden (late Park. 

Felton Street and Somerset Street sewer in Felton Str. : 
from Fniversity to Somerset and in Somerset, from Fell-, 
to Wayland. 

(lien Park sewer extension of existing sewer from Uni:, 
side Street to a point f>()() feet, westerly therefrom. 

The Stanley Street sewer was constructed by D. L. Hi.-:, 
fold for .jiO!). (188.07. Thai portion which lies in the Sprii,. 
Valley Water Company’s property consists of lli” and P 
cast iron pipe. Where the line crosses a deep gulch the sett.: 
is supported on a wooden trestle Ti() feet, long whose bight- 
bent is 48 feet. The grade summit in Ocean View directs ti. 
d rain age east erly and westerly, 1 he lormer evenl ually rr;n-li<- 

the outlet al the foot of Sans Street via the North I'uii. 1 . 

.Main and the latter enlers the Ocean al the Norlli end.: 
48th Avenue produced afler traversing the Mile llock r l muni 
under the Slit ro Heights. 


VK.XTl I.ATINd 
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MUNICIPAL RAILWAYS 

Present Status of Street Railway systems in San Francisco 

Street Railway transportation in San Francisco is 
handled by three separate systems, each under separate 
management and control. The combined total single- 
track mileage of the three systems operating in the cor- 
porate limits of the City is 3215.6, of which 301.5 miles art- 
electric trolley operated and 25.1 miles are cable operated 
lines. Originally the mileage of cable operated lines was 
much greater but following the fire and earthquake of 
1906 many of the cable lines were reconstructed as elec- 
tric lines, the use of the cable only being adhered to where 
the steepness of the grades prohibited the adoption of the 
cheaper method of operation. 

California Street Cable Railroad System: 

The California Street Cable Railroad Company is the 
smallest of the three systems. It operates three lines all 
of which are cable propelled, the California Street line 
2.86 miles, the Hyde and O’Farrell line 2.10 miles and the 
Jones Street lines .32 miles, a total of 5.28 miles of double- 
track or the equivalent of 10.56 miles of single track. 

The Company operates a total of 38 cars, 19 on the 
California Street line, 17 on the Hyde and O’Farrell, and 
and 2 on the Jones Street line. These cars are approxi- 
mately 35 feet in length weigh in the neighborhood of 
11,500 pounds and have a seating capacity of 34 passen- 
gers; they are open at both ends with a closed center 
section and are designed for operation in either direction 
using one grip. 

The track is 3' 6" gage, with 3 fV', 55-lb. grooved 
rails laid as in cable construction in steel yokes. The 
track and roadbed is well constructed and is maintained 
in excellent condition. The maximum grade is 21.3 per 
cent on Hyde Sti-eet, between Francisco and Bay Streets. 
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BOULEVARDS AND STREETS 

Actuated by a spirit of conservation and to conform 
to the policy of the Federal authorities, the construction 
of additional portions ot the boulevard system with the 
exception of very essential units, has been postpone! 
until after the war. 

The Bernal Cut, Esplanade and Olympus Boulevard, 
all of which will be incorporated into the general boule- 
vard system, were not deemed to be absolutely essential 
to the immediate needs of San Francisco, although it is 
of great importance to the commercial development of 
the City that their construction be undertaken as soon as 
feasible. 

However, a thoroughfare which was deemed essential 
to war industries, not only by the City authorities, but 
also by Government officials, was the Hunter’s Point 
Boulevard. This roadway affords an excellent avenue 
for transportation from the Bay Shore Boulevard to the 
Hunter’s Point Dry Dock. The boulevard is almost two 
miles long and eighty feet in width. 

The work was performed under five contracts by 
H. Crummey, Inc. Section A was located on Evans Ave., 
from Lane to Ingalls Street; Section I> from Evans and 
Ingalls to Hawes and Hudson to Innes and Ilaw'es; Sec- 
tion C from Haw r es and Hudson to Innes and Donahue; 
Section E on Donahue Street from Innes to Galvez Ave- 
nue, and on Galvez Avenue from Donahue to Coleman, 
and Section F from Galvez and Coleman to Fairfax and 
Boalt, over a private right of way. 

To finance this essential improvement, I he City 
Engineer secured the co-operation of the Bethlehem Steel 
Company, which contributed the cost of constructing 
Section B; owners of adjacent property donated the 
rights ot way where these were not already owned by the 
City. The cost of Section F was defrayed by the City, 
and the funds necessary to complete all the contracts 
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except Sections B and F were raised by assessment.' 
against the properties fronting on the Boulevard. 

Excavation was performed by three steam shovel.', 
most of the material being red rock with serpentine and 
the balance hard clay. It was necessary to blast tin 
subsoil for practically the entire distance of the roadway. 
Motor trucks conveyed the surplus material to an adjacent 
fill or wasted it beyond the limits of the Boulevard. 
Where the roadway was constructed on fill, this was 
placed in successive layers one foot in thickness, wet and 
rolled by a ten-ton road roller. 

The maximum fill 20 ft. in depth and containing 650o 
cu. yds. was made on Section C. It was deemed advisable 
to allow this fill to settle completely before the pavement 
or curb was laid thereon. A temporary strip of the road- 
way was paved with macadam to meet immediate needs. 

For the entire boulevard the excavation amounted to 
67,656 cu. yds. and the fill to 48,436 cu. yds. 

The pavement on Sections A, D and E consisted of a 
6-in. concrete base with a 2-in. sheet asphalt cover. On 
Sections B and F, it consisted of a 6-in. concrete base 
with a 2-in. Topeka cover. In all 355,893 sq. ft of stan- 
dard asphalt pavement, and 125,352 sq. ft. of Topeka 
were laid. 

California granite curbs were set for the total length 
of the boulevard, and artificial stone sidewalks placed at 
each intersection, except as above noted and in sections 
B and F, where a six-foot sidewalk was placed for the 
entire length of those contracts. 

the maximum grade of the boulevard is 944'd, and 
in Section B on a 400 ft. radius curve the outer curb and 
portion of pavement have a superelevation of one foot, 
which feature, together with the Topeka top, will remove 
all danger of skidding at any normal speed. 

Marina Boulevard : 

Another avenue that was considered important from 
a military standpoint was the Marina Boulevard, 100 
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feet wide, which extends from Fort Mason to the Presidio. 
Accordingly over the fill placed last year from Laguna 
to Scott Streets, Topeka pavements were laid during the 
[iast fiscal year and concrete curbs placed. This work 
entailed the removal of 3500 yds. of earth, the construc- 
tion of sewers and appurtenances, 113,000 sq. ft of pave- 
ment, 8000 sq. ft. of brick gutters, 4000 lin. ft. of con- 
crete curb and 34,000 sq. ft. of artificial stone sidewalks. 
The entire cost was $35,838.54. 

Lands held in private ownership and necessary for 
this improvement, were deeded to the City by the Pacific 
( las & Electric Company in consideration of a spur track 
from the Belt Railroad into the property of that corpora- 
tion being constructed by the State Harbor Commission 
at the City’s expense. 

Widening of Sloat Boulevard — Sloat Boulevard Circle: 

During the past twelve months the United Railroads 
Company has moved its tracks from the northerly line 
of Sloat Boulevard to the center of the proposed new 135- 
foot thoroughfare. This improved boulevard will consist 
of a central strip, 35 ft. in width, for the United Railroad 
tracks, on both sides of which will be two 30-ft. paved 
strips, outside of which will lie 5 ft. parking strips, and 
finally on both sides will be 15-ft. sidewalks. Only that 
portion of the Boulevard between 19th Avenue and Juni- 
perro Serra Boulevard is to be paved immediately. 

Sloat Boulevard Circle on which work will be started 
shortly, will separate from vehicle traffic the heavy 
network of tracks at the junction of the Twin Peaks 
'funnel Line and the United Railroad’s Sloat Boulevard 
Line. This improvement will be included in the same 
contrac with the widening of Sloat Boulevard. The esti- 
mated cost of the improvement exclusive of parking, 
which will be paid for by interested property owners, will 
amount to $25,000.00. 
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.Market Street Extension: 

Originally it was intended to construct the Market 
Street Extension from 17th and Castro Streets to the 
intersection of 24th Street with Corbett Avenue, the 
intention being to levy assessments on the district bene- 
t.ted to pay for the improvement. 

Until normal conditions again exist, work will be 
undertaken only on the stretch from Falcon and Caselli 
Ave. to the southerly terminus of this improvement at 
21th Street. The completion of this unit will provide a 
route for vehicular trallic over the Twin Peaks Ridge, 
starting at 17th and Castro Streets and extending over 
17th Street to Corbett Ave., thence to Caselli Avenue, 
thence over over the new section contemplated and con- 
necting on the south with Portola Drive. 

The length of the section to be built at this time is 
2100 ft., and the maximum grade is 8 per cent. The 
width of the boulevard will be 70 ft. with a 46-ft. roadway 
and terraced parking strips on either side thereof. The 
estimated cost is $160,000, of which $54,000 will be 
expended for the acquisition of rights of way, and $106,- 
000 for actual construction. Property owners are to pay 
a maximum of $10 for construction costs a front foot, 
which will aggregate $70,000 toward this improvement. 
The City will bear the expense of the remaining $90,000. 

Worcester Avenue Boulevard : 

Economy demands early attention to a shorter route 
to connect Mission Road with the Junipero Serra Boule- 
vard in the vicinity of the county line. The route selected 
begins at the intersection of Mission Street with Sickles 
Avenue; thence along Sickles Avenue to Plymouth Ave- 
nue, to Sadowa Street, to Orizaba Avenue, to Stanley 
Street, thence along Worcester Avenue to the Junipero 
Serra Boi evard. This route is paved as far as Orizaba 
Avenue. On account of the low assessed valuation ot 
the property fronting Worcester Avenue, it will be 
necessary to pay for a portion of this boulevard out of 
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flood Roads Fund. Probably $20,000 will be appro- 

printed for this purpose. 

Great Highway: ,. 

, r is essential that the Great Highway horn the 
House to Sloat Boulevard be widened and smta s 
l” This thoroughfare would be of military use as 
|J “ V ' e,da Fort Miley with Fort Funston in the Merced 
ILriXt^—tiallinlCnth^^systerm 
'I he Federal Government, howevei , did not . 

huprovement of sufficient military value • 

immediately after the 

cessation of hostilities. 

*“ r ^“ to r vehicles - M^u^ad 
will be Obviated by ' Avenue” 1 ' Studies are being 

1" the”widening of tins thoroughfare and the 

mid County oTst 

changed and established in the City anc j 
;-S«co during the fiscal year ending June 30, 1918. 

< ; ratlc changes (379 blocks) 26.10 miles 

(148 crossings) 

Cr-ule establishments (24 blocks) j go miles 

(8 crossings) 

Investigations (245 blocks) ^ 21.30 miles 

(157 crossings) 

49.30 miles 

Many of the districts in San Francisco were platted 
without regard for the contour ol the g.o.i, m ^ 

angle system of streets seemed U kfc« 
lowed by the surveyors who la <1 " ut 

grades being as steep as ,>0 1 )U ' these sleep 

Many good improvements we t: hudt n in 

hillsides before the streets were unproved, the 
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having: no idea, nor making any inquiries where the 
street grade might be. 

After a number of homes were built haphazardly mi 
one of these steep hillsides, it became necessary to con- 
struct sewers for sanitary reasons. Grades had then ».* 
be established to conform, as closely as possible, to exist- 
ing improvements. 

The accompanying photographs show some special 
grade treatments provided in such cases: 
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AMOUNT AND COST OF 

STREET WORK- 

-PUBLIC 

Fiscal Year End 

ing- June 30, 1918 


Asphalt (6" Base) 

W. S. 2" 

228,489.06 sq. yds. 

$ 412,180.33 

W. S. IV 2 " Binder 2" 

2,282.60 

4,827.78 

W. S. 2W' 

2,648.57 

5,005.81 

Basalt Blocks 

Gravel & Asphalt Filler.. 

4,718.76 

16,987.60 

Cement Filler 

3,386.92 

9,586.5! 

Gravel Filler 

4,122.66 

14.773.77 

Vitrified Brick 

Hillside 

802.77 

2.528.75 

Asphalt with Basalt Strip 

W. S. 2" 

1,633.40 

3,908.13 

W. S. 2Vz" 

1,737.55 

3,284.40 

B. B. Gravel Filler 

932.16 

3.581.06 

Asphalt with Vitrified Strip 

W. S. 2" 

43,928.67 

80,471.47 

Hillside Brick 

13,499.16 

45,874.26 

Broken Rock . 

1,666.66 

450.00 

Cobbles 

173.01 

513.86 

Curbs 

Granite — new 

23,159.17 lin. ft. 

23,131.17 

Granite — reset 

1,038.07 

409.86 

Granite- — redressed 

198.90 

3 98 

Concrete 

97,527.62 

07.643.53 

Gutters 

Bas. Blocks 

938.72 sq. yds. 

3,758.61 

Art Stone Walks 

37,441.71 

41.499.05 

Grading 

Cut 


121,857.67 

Fill 


21,702.44 

Forward 


..$883,979.07 
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AMOUNT & COST OF STREET WORK CONTINUED— PUBLIC 



Number Lin. ft. 

Cost 

1 


.. $883,979.67 

Brought forward 




2,671.90 

3,847.50 


15,779.16 

23,478.12 


.. 084 

745.24 


7,116.89 

19,963.14 


.... 338 

510.07 


2,317.77 

3,115.77 


.... 46 

106.96 


2,235.33 

6,588.82 


108 

237.54 


1,434.00 

4,452.60 


75 

171.75 


8,712.78 

10,287.65 




Manholes 

. ... 133 

10,175.50 


1 

25.00 

Cauhbusins 

. .. 316 

23,004.50 


.. 10 

375.00 



1,005.00 

htairs v • * 

707.00 

2,646.98 

ripe Kauings 

134.02 

330.02 


34.00 

255.00 

i uncrcie wcwti 

.... 50 

150.00 


181.00 

3,500.00 



11,112.00 

detaining waiib, etc. 


21,000.00 

$1,031,063.83 

Total ' 



ANNUAL REPORT 


OF THE 

Bureau of Engineering 

OF THE 

Department of Public Works 

CITY AND COUNTY OF SAN FRANCISCO 


Fiscal Year ending June 30, 1919 


M. M. O'SHAUGHNESSY 
CITY ENGINEER 




PRESS OF NEAL, PUBLISHING COMPANY, SAN FRANCISCO 



BUREAU OP E X < 1 1 N E Eli 1 X 0 


BUREAU OE EN'ilNEERlM 


of line and eonneeted at the United Railroads end mi 
track special work installed by that company. 

Due to copper declining; in price and again eonum-in-ii 
to rise, it was deemed best to buy some trolley wire n 
maintenance purposes. At the request- ot the Suprn 
tendent of Municipal Railways, Specitical ions No. Ida 
were prepared covering three miles of .'!■() round cupp. 
t'rollev wire, which was purchased dune IS. 11)1!). from il 
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undertaken. The increase in receipts of 20 cenis per car 
hour throughout the year has been largely due to the superior 
service offered the public by the Municipal lines. 

Paving : 

The amount of street paving accomplished has shown a 
marked increase, asphaltic concrete wearing surface with a 
paint coat on a concrete base having the greatest yardage 
Concrete pavements were also introduced and may solve the 
problem of our hillside pavements. 

For further detailed information regarding the different 
features I beg to refer you to the subsequent detailed report 

Very respectfully, 

M. M. O’SIIAUGIINKSSY. 

City Engineer. 
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BOULEVARDS, STREETS AND HIGHWAYS. 

The status of San Francisco’s street: and boulevard de- 
velopment is well summarized in Ibis statement contained 
in t he recent volume. “California Highways.” by Ben Blow, 
manager of the Good Roads Bureau, California State Auto- 
mobile Association: 

•'The City and County of San Francisco, small in area 
1 , 11,1 thickly settled throughout, with many manufacturing 
and commercial enterprises, which supply an enormous bur- 
,!, n of heavy hauling, naturally finds its main traffic prob- 
lems involved in the construction and maintenance of city 
streets rather than of roads. 

••These problems, it may he said, are being intelligently 
n„t and mastered, even the destruction caused by the tire 
and earthquake of 1906 scarcely seeming to interrupt prog- 
iv N s ; and compared with other big cities of the United 
States. San Francisco stands well up in its street develop- 
ment. having as well approximately 20 miles of purely scenic 
boulevards. 

“In so far as its boulevard development is concerned, 
however, the citizens of San Francisco may well be pardoned 
if they express enthusiastic pride, for, in spite of the limited 
,,iv;i of the city, there have been scenic boulevards developed 
which compare favorably with the most famous of the United 
States — the Twin Peaks drive perhaps ranking above all 
others in variety of interest. * * * ” 

The rapid increase of automobile utilization demanded 
the improvement of the city’s thoroughfares and the addi- 
tion of numerous paved avenues for motor vehicle traffic. 
This traffic in turned provided some of the necessary funds 
for boulevard construction. Under the provisions oi the. 
Motor Vehicle Act passed by the State Legislature May 111, 
Hill, provision is made for the. registration and payment of 
license fees for motor cars, and also that all tees or oilier 
moneys paid to or colled ed by the State Treasurer under the 
provisions of this act shall be placed in the Motor Vehicle 
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Funds. One-half of the net receipts (the balance al'Or c\ 
penses of administration and enforcement of this ad are >lr- 
ducted) are returned to the counties from which received i 
determined by the residence of license owners) and placed 
bv each county in a County Road Fund, the moneys so re- 
ceived to he expended by said counties exclusively in the con- 
struction and maintenance of roads, bridges and culverts. 

Since the establishment of this fund by the City an l 
County of San Francisco the State has contributed from tin- 
funds collected under the Motor Vehicle Act the sum of $7sl.- 
233.53 and the city has added to this $1 13,500.00. 

At the beginning of the past fiscal year the City Engi- 
neer ’s department was reduced in size due to curtailment of 
the budget appropriation by the Foard of Supervisors. How- 
ever, an unusually large street repair program involving an 
expenditure of some $320,220 for the last, fiscal year placed 
many duties on the working force of this department, as all 
street plans having to do with such reconstruction arc nou 
prepared by this department. In the list of streets for which 
reconstruction plans were prepared many difficult problems 
arose due to changes in street levels and the extremely high 
value of the adjacent property. 

During the past fiscal year the following important units 
of the highway and boulevard system were developed : Tic- 
Great Highway, Circular Avenue, Monterey Boulevard. 
Parker Avenue, portion of the Market Street Extension and 
Townsend Street. 

Great Highway : 

In the preparation of the plans for paving the Great 
Highway particular attention was given to the design of Un- 
crown grades and cross-section. South from Lincoln Way 
the old macadam pavement resting on a sand foundation was 
ut ilized in so far as possible as a. base, since Mm years of travel 
that, it. had carried compacted it. to such a degree, as to male- 
it. suitable for a foundation. The crown was reduced eonsid- 
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, mid v from ordinary practice so as to minimize the effect of 
Guddimn and vet give good drainage. On this portion the 
..-phaltie concrete top is 2 in. thick. Between Lincoln \\ ay 
u.d tin- Esplanade a 1 >/c in. asphaltic concrete top is laid on 
concrete base. Between Fulton Street and the north 
,.„d nf the Esplanade a commodious parking area has been 
provided for motorists. 

A contract for paving the easterly portion (4;> ft. ini o) 
„i evat. Highway from the southerly line of Fulton Street 
a point 438 feet northerly from the northerly line of Balboa 
Suvet. a total length of 1880 feet, was awarded on dan- 
1 , -.ry 10 1020 to the Fav Improvement Company and eom- 
pi..,’od and accepted on May 20, 1020. For paving the east- 
,.,-lv portion (43 ft. wide) of this highway from Fulton Street 
Lincoln Way contract was awarded to the Raiseli Improve- 
on May 21, 1020. This is still in course of construction. 


Circular Avenue and Monterey Boulevard: 

This pavement involved a very careful grade stud\ . in- 
volving the intersections of San Jose Avenue, Joost Avenue. 

I >i.i at, i n< 1 Street, Gorham Street and the right of way oi the 
Southern Pacific. A suitable approach to the Bernal Cut. the 
,-itv's future main level highway route, was involved. Con- 
u-a.-t lor the nsphnltie/eonerete pavement, concrete curbs, cul- 
verts and catch basins was awarded to the Fay Improvement 
Company on October 27, 1910, and completed February 20, 

l!l2(l. 

Parker Avenue, St. Rose’s Avenue, McAllister Street: 

The grading and paving of this street affords a short cut 
lo Golden Gate Park from the district north of the old ceme- 
i.-ries and connects also with Geary Street, one of the mam 
iliormigbfares of the city. This contract involved the mov- 
ing nf 2.000 eu. yds. of earth and laying ol 00,000 s<|. ft. "1 
asphaltic concrete pavement and 8,000 sip It. ol brick. 1 bo 
w„rk was accepted from the contractors, Blanchard, ( rocker 
i; Ilo well, on September 20, 1919. 
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Holly Park Circle : 

The improvement of I his street encircling Holly Park 
has made accessible one of the city’s beauty spots as well as 
added to the aesthetic and commercial value of the surround- 
ing district. This work was performed by Clark and liem-rv 
under public contract, the city as owner of the park, school 
and firehouse property fronting on the improvement paying 
about one-half of the cost. The contract was awarded Feb- 
ruary 7, 1919, completed and accepted August 20, 1919, and 
included 85,000 sip ft. of 2 in. asphalt; on <i in. concrete base 
and 3900 feet of concrete curb. 

Sloat Boulevard, northerly strip from Croat Highway n. 
Fortieth Avenue produced. 

This contract, awarded on June 4, 1920, to the Fay lm 
provement Company, is the second unit to provide for l la- 
paving of Sloat Boulevard to the full proposed width of 134 
feet, another section having been completed in conned am 
with the improvement of St. Francis Circle. 

This contract provides a 30-foot paved strip just north of 
the 35-foot right of way of the United Railroads. A similar 
strip lias already been paved on the south of the tracks, so 
there will be two 30-foot, roadways with 35 feet for car tracks 
in the center and 20 feet on each etlge for sidewalks and park- 
ing strips. 

Market Street Extension, Collingwood Sired to Ord Sin-ct 
with an extension to Eighteenth Sired. 

The work under this contract has ln-cn practically com 
plctcd, but several details of minor importance yd remain 
to be done. This easterly section of the Market Street K.v 
tension and Cnrhdl Road project lies over the double lube 
section of Hie Twin Ih-aks Tunnel and directly conm-cls 
with the upper end of Market Street. A 90 loot right of 
way for this road was purchased by the city at the time 
of the construction of the tunnel and under this contract 
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i:> ; ; 

.! 'I I fool roadway lias been paved, leaving 8-foot sidewalk 
- j.;n-i- along each side. Approximately 85.000 square feet of !■ 

i 1 m. asphaltic concrete surface on a G-in. concrete base 
!:.ar been laid by the contractors, the Raiscli Improvement 

i •anpaiiy. [ 

l!ids will soon be called for improving another section of 
tin- Market Street Extension which is the connecting: link be- 
tween Corbett Avenue, and the central section of the city. 

I In- improvement of this boulevard from the easterly termi- 

iia'iuii of Mono Street: to Twenty-fourth Street will provide ' 

a i-ompletely paved highway from the Ferry Building to the 

1 1 * li . around the Twin Peaks, via Corbett Road, Portola : 

Brive and Sloat Boulevard. There will remain to he ini- - 

proved the section of the Market Street Extension from Mono 

Sii-i-d to Ord Street, hut until all rights of way are procured 

.1 in I i he work completed, a temporary hut well paved route \ 

u’.i-r Eighteenth Street and Falcon Avenue from Hattie Street 

io t aselli Avenue will connect up the completed sections of ; 

iin- drive. 


PROPOSED WORK. 

Great Highway Improvement: 

Plans have been prepared and bids received fur the pav- 
ing of the westerly side of the (treat Highway from Balboa 
Snvi-t to Cabrillo Street, which will complete the paving of 
I In- proposed roadway 15(1 feet wide between Cabrilln Street 
ami the north end of the Esplanade. The work now being 
iloin- miller another contract will complete an Su-foot paved 
strip from Cahrillo Street, to Eiiicoln Way ■■•■eventually Ibis 
sirlioii will also he paved to (lie full wiillh of 150 feel. Be- 
yond l-iiicoln Way Hie upper roadway In Sloal Boulevard 
has a lid-lool strip paved and it is proposed also to improve 
and pave the lower road. Plans are now being prepared for 
widening and paving Point Bobos Avenue, the road skirting 
Sut ro Heights and forming the connecting link between the 
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(Jreal Highway and deary Street. With the cot n j > I >-l 

this work San Francisco will possess a marine drive :t mil.-, 
in length of most up to date engineering and construct inn 
which will acquire the same world-wide fame attached to tic- 
Twin Peaks Drive and other local highways. 

Sky Line Boulevard : 

Under authority of an act passed hy the State Legisla- 
ture in 1917, the counties of San Francisco, San Mateo. Santa 
Clara and Santa Cruz joined together in forming a joint 
highway district for the purpose of constructing the proposed 
Sky Line Boulevard between San Francisco and Santa Cnu 
The cost of construction is to he borne from the State High- 
way Bond issue of 1919. A reconnaissance survey has been 
made and rights of way are now being procured, the mon«-> 
for which must be raised by the highway district. , 

The general route of the project will start from Sinai 
Boulevard and follow the shore of Lake Merced, gradually 
ascending to meet the present Half Moon Bay Hoad about .. 
mile west of Colma, thence proceeding along by the Spring 
Valley Lakes to the summit of the San Matco-IIalf Moon Bay 
Road, thence following the divide to the summit and farther 
south connecting with the Saratoga-Big Basin Road. From 
this point the boulevard can follow the main crest of tin- 
mountains to the summit, connect, with the Los datos-Santa 
Cruz State, Highway over which it can proceed to Santa Cm/, 
and Watsonville, or proceed over the State Park Road and 
Empire tirade to Santa Cruz, thence to Watsonville. 

A boulevard over this route (115 miles in length from 
San Francisco to Watsonville) would appropriately be named 
the “Sky Line Boulevard,” for it. would follow the sky line 
along the crest of the ridge from Lake Merced to Santa Cnn 
Mountains. Rising from sea level to an elevation of 2800 feet, 
it will be the most interesting scenic route of the Slate, with 
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u ,. ws ,,f i In* Pacific Ocean, Sail Francisco 
V,,ll. \ ami .Monterey Hay. 

There is urgent need of another route 
mo;, in relieve the constant and increasing 
.,l„ 11L r the State. Highway. The Sky lane 
„ rxe ill this respect and would also make ; 
.0,1 iveion for residential development. 


Bay, Santa Clara 

down the Peiiin- 
t rat'fic congestion 
Boulevard would 
iccessihle a spiv n- 
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purchase of the Market Street Railway on a basis tlml will 
be fair to the citizens anil just to the Company. 

Work on the Ileteh Iletehy Project has proceeded will, 
great activity in the past two years. It has been the oid» 
period when adequate funds have been available to pro-.,- 
C-ute construction. An unauthorized strike was called In 
tunnel workers in August 1920 which blocked all const na- 
tion for a period of three months and seriously embarrassed 
progress on the project until the following February. Yen 
nearly 1,800 men are now employed on the project, 'flu- 
main Ileteh Iletehy Dam should be completed by January. 
1928, tin 1 balance of the mountain tunnels should be emu 
pleted by August, 1928. Priest forebay dam is over ott per 
cent completed at the present time and should be finished 
inside of a year. The tunnel and penstock grade to .Mm- 
casin Creek power house are under way. Contracts for de- 
water wheels and generators for the power house have lu-en 
awarded and all parts of t,he mountain division should In- 
completed in two years from date. 

Work on the Bay Division, 22 miles long, from a point 
near Niles to Crystal Springs Reservoir, is under const na- 
tion, consequent on an order of the State Railroad Commis- 
sion of California. The Pulgas Tunnel, 9,000 feet long, is 
under construction, through the ridge about 2 miles west id 
Redwood City toward Crystal Springs. Rights of way haw 
been obtained for the balance of the pressure pipe line, while 
at the same time an option was obtained to pureliase tin- 
Spring Valley property at any time within 10 years for 
$88,000,000. This work should be done in 2>/_> years. 

Details of the different projects under construction an- 
given in full in the attached report. 

M. M. O’Sl 1 A l Ml 1 1 N USSY, 

City Engineer. 
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boulevards, streets and highways 

For years Mission Street was the only paved direct 
■ mu- from the heart of the City, connecting with the maul 
.insular highway of San Mateo County to the south. Due 
,| u . adjacent large business section, it soon became too 
miecsted to accommodate the increasing volume of rapid 
tt-hicular traffic. One of the first problems met by tins office 
M1 i, s campaign for better streets was the development of 
main routes of travel paralleling Mission Street. 

.hmipero Serra Boulevard and San Bruno Avenue were 
natural selections for two main additional highways. In 
PU8 .hmipero Serra Boulevard, from Bloat Boulevard to the 
Cmmtv Line, was paved for a width of 2b feet with asphalt, 
,l„. city paying $52,000 from its funds for this improvement. 

A section of San Bruno Avenue was graded and paved, 
payment for which was made by the property owners; 
another section improved through the financial co-operation 
,,)• .I,,, city and property owners, and other sections by City 
Cmds alone. These three principal traffic routes lead from 
different sections of the city, but, through the plan which lias 
been evolved, the system of cross connecting thoroughfares 
gives ready access from these main routes to all parts of 

the City. 

Boulevards such as the Twin Beaks drive, encircling 
P.,. summits of the Twin Beaks, and the Great Highway, the 
beautiful Ocean Beach drive, are of value mainly to the 
pleasure seekers and their const met ion is fully just died by 
their great use by pleasure vehicles. The greater portion ot 
the system, though, serves the economic need for well paved, 
direct and short, connections on easy gradient between . sec- 
tions of the City, and over which the. products and necessities 
, ml y be moved. The values of these roads were well brought 
out during Mm World War, when the constant movement ol 
lar-e amounts of military and naval supplies and industrial 
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„,,S l.y trucks was amply take n care of without conyes- 
i,v S;i ii Francisco's liitihwii.v system. 

\uxiliarv roadways, paralleling the main mutes lea, liny 
1 1 ,,. citv’s exits are now neecssary ami betny developed 
Street and San Jose Avenue are two examples, both 
, hieh serve to relieve -Mission Si reel of some of the t rathe. 

San Francisco's yeoyraphieal location has proven a 
i.audieap in many respects, chief of which is Us contracted 
m.vvcal connection with the surrounding territory and 
,,i,s Situated on the extreme end of a narrow peninsula, 

I ..muled by the Pacific Ocean and the San Francisco Bay on 
unvc sides, Sail Francisco has but one direction in which it 
expand, and that is southward "down the Peninsula. 
Topographical features of the City have limited the location 

„f i be natural outlets in this direct ton. 

With the roadways through these exits completed or 

developed, San Francisco has awakened t„ the tad 

mis main roadways lead into one highway outside its 

limits and that this present peninsular h.yhway cannot 
,, in . v the enormous Ira llic to and from this t lt.v. 1 he 
pi'ulilein of reined.vintr this eondition is not alone San h ran- 
s problem but is of vital interest to all the pei.tnsnlar 
( . ini . s and counties. The Sky Fine Boulevard, west ot 
I -do* Merced and llirouyh the Sprinjr Valley lakes in San 
Mateo Countv, one unit of which is now under construction. 
u ,ll aid in relieving the congestion by divert my the pleasure 
hides over this scenic route. The proposed PT.-loot hiyh- 
wav alony the. bay shore now beiny studied by the engineers 
..t San Francisco, San Mateo County and the State lliyhway 
ission, oilers another source of relief. 

Types of Pavement Constructed: 

The first pavement laid in San Francisco was the plank 
road to Mission Dolores, miles in lenytli, completed in 
18o0. Other plank roads were constructed. Hound cobble 
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s -in -s were utilized for pavinjr tile heavy traffic streets, also 

:■ 'leep jrrades. Later, basalt block's were substituted for 
tic planks and cobbles, except on the very steepest jrrades 
. .t.ii'i- tin- cobbles were allowed to remain, and in many 
Ui'lauces still remain in these days. Basalt blocks have 
i'-t. lined their usefulness as pavinjr material on heavy traffic 
'ii'ccts but are now laid on a concrete base. Bituminous 
lock and asphalt weariuir surfaces on a concrete base re- 
placed tin- other types of pavement, except on heavy traftie 
'irects and upon the steeper jrrades. In the early days of 
i-ituinen or asphalt pavement, a thick weariuir' surface was 
liioiiirht necessary or a heavy intermediate binder course 
with a moderately thick weariuir- surface was used. While 
noiseless and resilient, the thick courses rolled under the 
heavy traffic and formed larjre waves in the surface. Today 
no bituminous rock pavements are bcinjr laid in this City, 
hut an asphaltic concrete pavement, consistinir of a lW-inch 
■i-'phaltic concrete woarinjr surface on a (5-ineh concrete base, 
i' used extensively. The asphaltic concrete is composed of 
•I'phalt cement between 8 and 11 per cent by weitrht. and 
mineral ajrjrrejrate (sand, stone dust and broken stone I be- 
tween 81) and 92 per cent. This makes an excellent noiseless 
.uni to a certain extent non-skid pavement. 

Brick pavements have been constructed on many of our 
'treets and have proven especially satisfactory for heavy 
trallic and for steep jrrades. 

Durinjr the past few years several streets in San Fran- 
eisen have been paved with concrete. Concrete pavements 
were an innovation in this City in 11119. .Many (vpes of 
pavement in use have concrete base but the lirst concrete 
pavement, consist injr of a monolithic li inch concrelc slab 
"il h no lop course of any kind, in San Fiancisco, was laid 
oil Winfield Street, between Kujroiiia and Ksiiu-ralda Streets 

in that; year. Since, -400,(100 sipiare feet of concrete 

pavement have been constructed in this City. 


i 
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Tin: following excerpt From the Ordinance which pi. 
scribed the use id' concrete |»;i yement , delinitely sets |..iu 
where and how it. may he used: — "Concrete pavement 
he limited in use to roadways bl r alleys, cul-de-sacs, ai.u 
si reels other than main traffic arteries and shall not he cm, 
strutted on roadways with a greater width than twenty .Jo 
feet, except where the gradient exceeds ten (10) per 
The prerequisite to the use of concrete as, a pavement shah 
he that the roadway by nature and by location relative u 
other streets, will not serve heavy or concent rated traliic.' 

For streets of narrow width and light traffic, eouerct. 
pavement provides it reasonably priced and good wearin. 
pavement. Wide streets necessitate numerous unsiulul. 
expansion joints in concrete pavements ami the joinls an .. 
source of failure in this type of pavement. Under h.-.i \ . 
traffic, the concrete ravels at the joints and the corner.', <a 
the slabs break off. I’kir paving on grades, where Ira flic n 
light, concrete is more economical than brick. FlimimiiiM, 
of the glare, due to the whiteness of the concrete, would icon 
to make concrete pavements more popular with the public. 

Point Lobos Avenue: 

One of the most important roadway projects instituted 
and completed during the past year was tin* improvement m 
Point Lobos Avenue, commonly known as ('lift House Road 
from Forty-eighth Avenue to the north end of the Ureal 
Highway, being practically the continuation of the latter 
highway northerly around Sulro Heights. 

The Cliff House Road, in its most picturesque sctlina. 
with the steep unstable slopes of Sutro Heights on one side 
and the precipitous cliffs and I’acilic Ocean on the other, ha-, 
been traveled by practically every visitor and resident ul 
our City since the early days of San Francisco. It is un 
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. i... i.muMi ns .Market Street, sharing' its fame throughout 
wilh 1 lie ('lilt' House and the Esplanade. 

ii.. topographical situation, while an aesthetie benefit, 
j.r — .-lit **tl many difficult: problems in the attempt to con- 
, .io mi- foot highway in place of the old narrow road. 

. . , , .oil iua highway, 2,400 feet in length, with a maximum 
.. i. of :i per cent, has been proclaimed by press and public 
4 the most magnificent driveways, ranking with our 
...gelled Twin Peaks Drive as a scenic boulevard and tin 
pie of up-to-date cnjrineerinjr. A broad windiiiu (iO- 
: aide roadway, paved with asphaltic concrete on each 

i ..f a brick center strip, and with an adjoining 20-foot 
oi walk, is supported on the Ocean side by massive 
.cole walls laid in concrete. The highway spans it rock 
I,y means of it reinforced concrete half-bridge, 174 
: t oi I et put It. The slopes of St it ro Heights have been cut 
.. i, in insure stability, over 30,000 cubic yards of excava- 
lieiiiy necessary in the construct ion of the roadway. 

, - 1 1 \ in irimntino the slopes. The other feiitures of coti- 
- 1 .el loll included 134,000 sipiare feet of asphaltic pavement. 
. .Hu square feet of stone sidewalk, 4.300 cubic yards of 
. 1 , 1 , 1 c masonry wall, 3,030 feet of ironstone pipe sewer. 10 
....mimics and 20 catehbasins. A system of ornamental 1 iuh t - 
Maiidards and electric lights was installed. adding to 
beauty ami utility of the improvement. 

The contract for the work was awarded on September 
_■ 1U21. and construction was completed in the early part 
a .tune 1022, in time for the .ureal inlliix of Pastern visitors 
m, audit to San Francisco by the many eon vent ions held here 
:!;i, war. The const met ion involved a total expenditure 
. | splll.liuo. 

Market Street Extension: 

The pavinu of the easterly section of this boulevard, as 
. lew ribed in our last report, was completed iliirinu the early 





..| lliis fiscal year. Ill ;i< I < t i 1 ion to this, there has been 
,i j'let e» 1 the grading anil sewering of a seel inn I'rnni the 
_.;.ih terminal inn of Mono Street to ;t junction with 
i ..it. -it I at Twenty-fourth Street, ami the paving litis 
.... , iu-eii contracted for under public proceeding's. 'This 
cu.m of the boulevard extends approximately .'i.Sbil feet 
_ ..| litis ti 4ti-foot roadway and 8-foot sidewalks. 

I'he contract for grading and sewers included II. (Kill 
. ; t . i . * \ ii rt Is of exea v<it ion, and const met ion of live retaining 
...ill- tiinl over 0,800 feet of sewers. 'I’he estimated ipiait- 
s of work under the preseul paving eoutrtiet include 
)To..'iiiii Mptttre feet of asphaltic concrete pavement. oo.OOO 

- feet of artificial stone sidewalks and (i.700 feet of 

..a.. iete curb. The cost of pa vi n.u' this section will he 
ss, d to the property owners, tip to a rate of $10 per front 
any excess above this amount will he paid for by 
ti,. City. 

The completion of this section will provide a direct 

I . . i . .1 route from the Ferry Building via .Mtirket Street, 
tl.ti ket Street Intension, Flight cent h Street, I’ortola Drive, 
t.. .Imiipero Serra and Slnat Boulevards, thus shortening the 
n i.iiire between the western residential district and the 
a.. nil business district of the City. Formerly, travel between 
tie -e districts was compelled lo take a circuitous route over 

II. mdit or Fell Street ami Lincoln Wav In Nineteenth 
penile, or it southerly route over Valencia and Mission 
Streets and Ocean Avenue. 


Great Highway: 

The paving of the easterly port inn of I he (treat High 
ii.iv fruit Fulton Street. In Lincoln Way has been completed, 
this eontraet, awarded on May ill, lllllll, covered the paving 
•it 141,82(5 stpiarc feet, being a strip -Li feel wide along the 
ik-raii frontage of (lolden (late Dark, the width of paved 
roadway in this section of the Highway now being 88 feet. 
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•| i,,. t-i >i 1 1 r;u-1 for paving of the westerly portion ol the 
1 1 i j;li way between Balboa and Cabrillo Si roots. 
.n-,1, ,1 ini .July 2, 1920, has boon oomplotod. and included, 
mill ttCilO square feot of paving, tin- const mot ion of coping 

walks about tho now Comfort Station at t lie beach. 

A contract has boon let for tho paving of tho westerly 
j„,i-i i,,u of tho Croat Highway from Calirillo Street to Fulton 
Sheet. This improvement is adjacent to the recently com- 
pleted sect ion of the Esplanade, and will complete the paving 
iiccat Highway between Point Holms Avenue and 
Fulton Street, to a full width of lot) feel, which is contem- 
plated to he carried eventually across the Hark frontage to 
ihe junction of the upper and lower roadways. 

Sloat Boulevard: 

The paving of it 30-foot strip on the northerly hall ol 
sloat Boulevard from Croat Highway to Fortieth A\enm 
uas extended in the same contract to Thirty-fifth Avenue. 
I'lie proposed full width of 13,1 feet will consist ol a 20-foot 
sidewalk and parking strip and it 30-foot paved strip on each 
>i(le of a 31-foot street railway right of way. The southerly 
si l ip of pavement hits been in use several years and the 
northerly section from St. Francis Circle to Nineteenth 
Avenue and from Thirty-liftli Avenue to Croat Highway is 
now paved. The last coni fact just completed added 1211.000 
I ii nre feet of paved surface to this highway. 

Laguna Honda Boulevard: 

The boulevard extending from Ihe southerly end ol 
Seven! It Avenue around Ihe Biiguna Honda IJeservoir ol the 
Spring Valiev Wider Company to Dewey Boulevard wits 
improved. From Lawton Street In I’laza Street, around Ihe 
reservoir, being 3,3-11 feel in length, the road Wits paved in 
n temporary manner with an asphalt ie concrete surlaee ol 
2 inches minimum thickness on the existing macadam base, 
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.o„um width <»f 12 IV, -I being maintained. A design tor 
, .....u.-ul road around this reservoir has horn made and 
, ...n.stnietod in the future when the final determina- 
how nmeh this reservoir will he enlarged, is 
l-'roni Plaza Street to Woodside Avenue, over 
>,j„are feet of pavement, consisting of T ,-ineh 
,. llUl . ,,„ierete wearing siirfaee on a ti -inelt ,-onerete base. 

e.mM rueled. The Helief Home 'I'raet and also the 
, Honda Station of the Twin Peaks Tunnel Iron! upon 
• - l.nier section. The improvement ol this road provide* 
thoroughfare from (lolden (late Park to the De\\r> 
.,1, ward and connecting highways. 

Geneva Avenue and Walbridge Street Improvement: 

The existing road tliroujrli Visitaeion \ alley was mi- 
, , , | |, v rolline- an 8-inch course of hroken roel; on a 12- 
>t r ,|,. 'Phis improvement runs along tleimvii Avenue 
piaaite Street easterly and tlienee along the existina 
v to Walbridge Street, I lienee ahum Wallin, lire Street 
. County Pine. The roadway helow the Pounly Pine to 
- „ | tnmo Avenue lias heen similarly improved and (imieva 
\ . one has heen paved from Prague Street to Mission Street, 
,-ont ,> is 1 he only improved through route between San 
llll<; \ venue and Mission Street south of Silver Avenue 
provides a means of divert in* trallie between tlu-se 

i, mli ways. 


Divisadero Street Widening-: 

Divisadero Street, one of the old built-up streets ol this 
Ciiy. lias developed into a main crosstown t borough I a re. 
Tib- street, with a double track railway in the renter of a 
I Coot (i-ineh roadway and with P'-foot sidewalks on each 
ae.p.ired such Iraflie Dial il heeame necessary to widen 
,lu- roadway. Might IVet were added to the width ol the 
pavement for a distance of 20 blocks helweeu 1 Plight Street 
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ami (.'la.v Street, by reducing' lln: .sidewalks on each : 
to 15 feet. 

In the design of this work, special attention iva> 
to the existing improvements so as to minimize tin* am.. .. 
of conform work and to create the least distut hams- n, n. 
traffic. It was necessary to construct 47,71)0 square it • t ■ : 
asphaltic concrete pavement and to place only 7,485 
feet of conform surface on the undisturbed portion of n. 
adjoining pavement. 

In addition to this 12,670 lineal feet of granite curb a-t 
redressed and reset, (i!) catchhasins were reset and cal...-; 
pipes connected and 19!) sewer traps and cornier! e -i,> 
reconstructed. 

The total cost of this work was $31,563.70, of u hi. i. 
amount the property owners were pledged to pay $17.U'I I . 
being at the rate of $1.5859 per front foot. The balance .t 
the cost, together with the cost of setting back tie- to, 
hydrants and inspection fees, was borne by the City. 

This improvement has proven satisfactory in rrlici ii..: 
the traffic congestion on this street, which fact alone u.lt 
repays the property owners for the amount of their r,.i. 
tributions. 

Castro Street Widening: 

A contract, for widening Caslro Street from SevenleriiUi 
Street, to Nineteenth Street, has been let and the work p.o 
tially completed. 

This improvement is similar to that, on Divisadero Sir.,; 
and consists in widening the roadway 4 feet on each side i..i 
a distance of two blocks by setting back the curbs an. I 
reducing the walks accordingly. This work is estimated i>. 
cost $8,350, which cost, the City and property owners will 
share alike. 
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Jose Avenue, Ottawa Avenue to Sickles Avenue : 

I'i.is portion of San Jose Avenue has been widened to a 
,l„i n, width of 81) feet, the City purchasing the necessary 
, ; .^. m on the easterly side of the avenue. In addition to 
for the property, the City contributed $3ll.OU(> 

i be cost of grading and paving, and this improve- 

nearly completed. Before the southerly end of this 
between Sickles Avenue and the County Bine, can 
widened and improved it will be necessary to replace the 
UlI1 „w wooden bridge over the Ocean Shore Hailway at 
|;. ,.- 1,1 street and San Jose Avenue with a wider, more 
,.ni,dJr structure. The northerly end of this improvement, is 
mi, nded to merge into the Bernal Cut. 

Proposed Boulevards: 

Surveys have been made and tentative plans prepared 
mill a view to the acquisition of necessary lands for the 
Telegraph Hill Boulevard and also for the extension of the 
Marina Boulevard to the Presidio. 

Roosevelt Way: Practically 95 per cent of the property 

|,.d for Roosevelt Way has been acquired and a contract 
l„r part of this improvement; should be let shortly, this 
boulevard will extend from Fourteenth and Alpine Streets 

Seventeenth and Clayton Streets, and traverse a district, 
tii.u at the present time has no main artery of easy gradient. 
|, will be approximately 3,900 feet long, 60 feet in width 
with ti-foot sidewalks. The maximum gradient will be about 
p. per cent. Retaining walls will have to be used quite 
extensively, the highest wall measuring about. In left in 
height. 

Bernal Cut: Plans, both in perspective and section, of 
,|„. Penial Cut. improvement were prepared and show the 
important relation of this proposed boulevard to the stir 
rounding district. The improvement would consist of widen- 
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ii'ff t lu- cut of flit' Soul hern Pacific ilailway from It 

street southerly to Sim Jose Avenue to a clear width „! a 
bottom of llti feet, and thus provide room for a IJ i,, • 
roaihvay. a double track street railway line, a double n... t 
suburban line of the Southern Pacific Company and an s i ■ ■ 
sidewalk. The r i trh f of way through the exist inn I i . ... j 
railway cut was secured for the City as a part m n 
Southern Pacific Company’s Ifamdtisc at Third 

Townsend Streets. The necessary yradiny to 

the paved roadway was made an obligation of the raid... 
company. Tin* completed roadway will be the northern i...„ 
of a new boulevard extending from the County l.iuc ah.... 
San Jose Avenue and through Permit Cut to the south, it. 
termination of Dolores Street. From Ocean View north, d. 
4,0(10 feet of San Jose Avenue has been widened to a imiim... 
width of SO feet. Another mile to Sunnvside Avnm. 
beinir prepared by obtaining rights of way. etc., so that it.,- 
approaches of the “Cut” from the south will be compl.i.J 
at an early date. 

Special Street Improvements: 

One of the larger special Inca I improvements upon u hi.-i, 
construction 1ms commenced is the tread iny, sewerum an. I 
construction of walls on Liberty Street from Xoe to Clmr.li 
Street and Sanchez Street from Twentieth Street to Tw.-n'v 
lirst Street. Plans have lieen drawn up and proceedings f.n 
the ordering of the work started many times in past \v;,i\ 
but heretofore it has been impossible to satisfy ewn ;i 
majority of the property owners with the proposed plate. 
The evil of a reef anyular system of streets on a sleep hill 
side is well illustrated by this case. Combined with this 
handicap is the fact that properly owners have erected homo 
on the ilbuttiny properties without reyard to any practical 
plan for street improvements. The work under way is esti- 
mated to cost, approximately $1)0,001), towards which the Citv 
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f ,|,js sect ion of Esplanade involved also a large concrete 
( ii in accommodate the intake pipes of the Olympie Salt 
W ,,i,t ( 'onipany anil also the Trans-l’aeilio cable lines. V hell 
M -.-t it ui is completed then 1 will lie a total length ol 1.740 

I , . - 1 ,,f Ksplanaile eoniplet eil. 

| u furtherance of the policy of this olliee to huihl a 
. ,,f the Ksplanaile each year, the Board of Supervisors 

■ ...- int'ii requested to inelude the sum of ifl.td.Odd in the new 
for the construction of Section “ D” "f the Ksplanade. 

Columbia Heights Fire Cistern: 

A reinforced concrete cistern of Tn.ddd gallons capacity 
enlist meted at the interseelion of Lakeview and -losiah 
ones to provide fire protection for the surrounding 
, ,,|„inliia Heights District. This district lacks the water 
V n|,|,|v and necessary pressure for lire lighting purposes. 

1 1 .. , ejsi cm cost $ 0,880 and is of the standard type adopted 
i, v | IPs department in previous years — dd-toot interim 
diameter with vertical walls and spherical shaped dome and 

1.. . 1n, in. With Ihc completion of this cistern there are now 

use 144 cisterns, 86 of To.OOO-gallon capacity and All of 
, annus capacities. 


Street Signs: 

Three hundred seventy-one street signs ol the most 
modern pattern were erected tit it cost of if i. Odd in the 
downtown district, east of Van Ness Avenue and 
Kl.-veulh Street and north of Townsend Street. These 
Mans consist of four f>-i 1 1 . xJJ- i n . porcelain enamel 
(dates, with d-iuc.h while lettering on a blue background, 
mounted in metal frames and erected on d-inclt stan- 
dard pipe posts set in concrete, the signs being d lee! 
above the. sidewalk level. A study has been made for tin 
svsteniat ic. location of signs throughout the entire City and 
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|iru” nun of erecting signs will he followed as funds are 
.i\ uilahlc. With the appropriation of $ 7,000 which has hecn 
iik-I in h-d in Ihe budget for this year, it is planned to extend 
lie- sinus to Divisadero Street on the west and Sixteenth 
Nid i on the South, and also to place signs alone- some of 
lie- most important thoroughfares outside of this district, 
such as .Mission Street, Third Street, Lincoln Way, Fulton 
Nivel. Leary Street, etc. With an appropriation of $10,000 
Manually for the next, two or three years, the streets of this 
City will In; well marked, and then Ihe cost of signs for new 
si reels and for upkeep will he nominal. 

Public Comfort Station; 

There has been completed and put in use, at a cost of 
r TJ.tMiti.ld, a commodious, modern underground convenience 
station at the Ocean Hunch Esplanade. This station, which 
has been fully described in a previous report, has been 
iipcrat iny satisfactorily and will he a model for the many 

fort stations which it will he necessary to construct in 

ilns City. An appropriation of $110,000 has been made in the 
Hudert for the coming year for the construction of a con- 
venience station which will he situated in the downtown 
business district. 

Board Walk Along Great Highway: 

Two thousand five hundred feet of Hoard Walk was con- 
structed along the Upper Headway of Ihe Great Highway 
from Sloat. Boulevard northerly. This marine driveway has 
hern a popular “hike” for pedes! rial is, and to provide a walk 
free from Ihe dangers of Ihe congested highway, a walk 10 
feel wide was constructed. This walk, as funds are provided, 
will he extended Ihe full length of Ihe Upper Headway. In 
succeeding years, when Ihe seawall will have been extended 
southerly, llu: temporary hoard walk will he replaced by the 
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IN MEMORIAM 


FREDERICK M. HYDE 

I’n <* i in'ori n->' Draftsman 

Solvin'— 1 I vi'iii’.s 

liivil — October 2*1, |;ijo 

JAMES REAVY 

J 0 "”i lu'ori nj^ Chemist ’s Assistant 
Servin'— IS y curs 
l)inl — November 10, l<|oo 

CHARLES H. HOLCOMB 

Assistant Civil Kn^im-cr 
Service — ,'il yours 
nil'll — Janmiry Jf>, ii|o;{ 

LOUIS D. SLOSS 

Clerk 

Service— II) years 
■Dii'il — March Jo, 

WILLIAM D. EVANS 

Surveyor 's Field Assistant 
Service — L’.'i years 
Die, I — May L’o, | 

BLISS D. RICKEY 

Surveyor s !■ i c i< 1 Assistant 
Service— lid years 
l)ieil — Juno ;t, He?:; 


I ■ l ■ j» i; A C I>1'’ ENCINKI lilN ,: 


boulevards, streets and highways 

- , i ai sections of San Francisco’s excellent bou'cvanl 

i>i; „ 1mVi . been completed during this **«-»l ■ Vl ‘ ar - na,1K • : 

M rL < -, Street Extension, .Mono Street to Twenty- 
ti, orili Street; 

M ,,.„ lioulevard, northerly half, Nineteenth Avenue 
Thirty-fifth Avenue; 

Highway, westerly half, Cabrillo Street to Ful- 
I >>ii Street. 

, ..Mil i • > i ■ . const met ion was started on two other sections 
I".... when completed, will provide for the train' ove 
maguiliccnt panoramic views of the City. bay and 

' which will rightly share the world-w.de remm n ot 

, „ peaks Boulevard, the Great Highway and other sec- 

, , ut - boulevard system as scenic highways. 1 he tv o 

Ul ,„s under way are the Telegraph Hill Boulevard eu- 
i lie landmark of that name, and the boulevard Iron. 

I i Park to Sutro Heights. 

\ U(1 several local special treatment improvements were 

construction, the most important being the luherty 

,,..1 Sanchez Street improvement and the ( ollmguood am 
I'l eiiiy-lirst and Twenty-second Street improvement. 

■IV cost of st reet improvements const meted under puh- 
private and City pay contracts during the year was 
approximately ikl ,4U0,() ( H). ( ) () . Among these improvements 
u, re i he following: 

Valley Street, Noe Street to Castro Street; 

Pay Street, Van Ness Avenue to Laguna Street ; 
la. Plaza, Balboa Street to Fulton Street ; 

Taraval Street, Thirty-seventh Avenue to Forty-eighth 
Avenue. 

Mission Terrace. 
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ivniiisl riict inn of Market Street from Tlu* Km- 
I, Siiiisome Street, by the Mureail of Street Repair 

. i , M.irkei Street Railways, is being <R>ne with ihe 
„f this department, foniplete working dia- 
proliles were prepared for this work, whieh 
1 1|,. ,-aisin- of the traeks and street to the oftieial 
\_ , 1, is st reel has been settling at an approximate 
' in, dies a year, there lias been a maximum settle- 

..Mwo ('eel in some plaees sinee the last reeonst met ion 
i ..,7. 1 has making this a work of some uiagnil tide. W hde 
, j , 1 lar-e buildings adjoining this street have been 

d on piles, many of the older and smaller buildings 

,..,1 This solid foundation and eoii.se, pient ly have also 
'Idle bringing ipi of the street to grade will lleeessi- 
I, struetion of sidewalks by the owners, and. in many 
. rea rra ngement of entrances and floor levels. Special 
... |,as been given this problem in order to produce the 
| result will! the least possible disturbance of tie- 

, . 1 up.; improvements. 

i;,. sides Market Street, the reeonst met ion program of 
; of Sired Repair called for an expenditure of 

il llVI , lately ^lao.ooo.nu. for all of which reeonst ruet ton 
■ , mire prepared working diagrams. Jones Street, from 
„ Cate Avenue to Rost Street, and .McAllister Street 
|- ranklin west, reeonst meted and widened by reducing 
a!k widths, involved considerable study and lilting ul 
_. i ., 1 ies 10 existing improvements. 

Market Street Extension : 

Market Street Extension is part of Ihe direct roule lrom 
i-'errx lliiilding to Ihe .junetion of Junipero Sena and 
s|„at I tonic va rds, eonueel ing the soul Invest ern residential 
with the main business section of the Cilv, and also 
providing a new main thoroughfare out of the City, eonnecl- 
i„e with tin' present peninsula highways, thus relieving the 
present congested streets of the City from some of the penm- 
Mila bound traffic. 
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Tin* paving' of this thoroughfare from .Mono Sir.-. : ■ t 
junction with Corbett Avenue at Twenty-fourth snv.-i 
completed at a cost of about $K0.()()().()(). This 
formerly known as Falcon Avenue, in addition m pm.: 
ing the necessary land for widening this section of M.,... 
-Street and assuming the cost of grading and seun- 
relaining walls, tin* City has paid almost half the com : 
]>aving under this last contract. The property owner- ..... 
assessed only up to a rate of $10.00 per front fom f„ r o 
paving of this boulevtird. 

band is being aeipiired and plans and speeili.-ai .. : 
prepared for the construction of the connect inc !u,l. i 
tween this upper sect ion and t he lower sect ion of t he Mm 
Street Extension. .Meanwhile, tral'lie is routed over 1 ; 
teenth Street and Falcon Avenue between the two impr.... 
sections. 

Sloat Boulevard: 

The double roadway of Sloat Boulevard for it- ,- hi . ; 
length is now paved, being completed by the recent 
tract which covered the northerly half between Xiuei,-, 
and Thirty-fifth Avenues. 

A contract for the improvement of the juncti 

Sloat Boulevard. ( < real Highway and the Skyline Bmih'\.,i 
has been awarded and construction is now under wav. in 
ol the principal features ol this improvement is an im.l . 
ground pedestrian passageway beneath t he soul lierlv pa\.-: 
strip of Sloat Boulevard from a ramp at the terminus ... 
the street railway line and leading to the new Mum, -pm 
Playground and Swimming Pool. With the eomph-i w,-. 
of the Skyline Boulevard and the playground and pool. , In- 
junction . will be called upon to carry a large ainoiuu 
automobile Iraflic. especially on .Sundays and holidavs. 

Great Highway: 

Tl "' improvement of I be Great Highway between |>„inl 
Hobos Avenue and the North Drive in Golden Gale Bark 
to the lull width of lot) feet will soon be complete, the hist 
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,-..m i-.-n-l fur pa vnifi‘ tin- westerly port ion between Fulton 

( ' ; 1 1 1 1 ' i 1 1 < I Streets having been eompleteil during til!-' 

vi'iif. Bids are now being railed 1'or the extension of 
I,.- paving on the westerly portion from Fulton Street 
-mu lierlv. fronting on the recently completed Section "1) 

..f the Fsplanade. 

Telegraph Hill Boulevard: 

Boo-inning at Kearny and Lombard Streets, this boule- 
■. ; ,i-d winds about Telegraph Hill at a maximum grade of 

0 •_>;[' , fora length of approximately 1 lot) leet. and ends 
iii a parking circle at the peak of the hill. The width ol 
finished roadway will lie 2'J feet, widened to ill leet on 1 1n* 
sharpest curves. 

From tin* parking circle at the top ol the hill, the 
iimiorist will have a wonderful view of the northeasterly 
sections of the City, including the docks and shipping, ol 
.-s;iii Francisco Bay and the Holden Hate, and ol S-msalito 
,,nd the Fast Bay communities. The City has purchased 
,i 1 1 1 1 i 1 1 1 > i ■ a 1 lands on the hill, necessary lor the road, and 
■.ill assume the total cost of this improvement. 

The present contract includes the grading ol the road 
.md drainage ditches, and construction ol walls, guard 
fence and catch basins. Paving of the road will be done 
under a separate contract the following year, alter allowing 

1 lie tills to settle sufficiently. 

Lincoln Park Boulevard : 

I nlike Telegraph Bill Boulevard, which is in itsell a 
unit of the City's system of boulevards, the road under 
const rue! inn through Lincoln Park is u connecting link in 
i In- twenty mile drive circumscribing the entire western 
| ;il | f of | he City, of which the Marina, (‘amino del Mar. 
Point Polios Avenue, Hreal Highway, Sinai Boulevard. Por 
tola Drive, Twin Peaks Boulevard, .Market Street and \ an 
Ness Avenue are component parts. 

This section connects with the recently paved Point 
Polios Avenue at Forty-eighth Avenue, from which point it 
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, . !'■ '• '' ,;X L-rv, ,u.,l <h- 

. .,.1- ''"'I'"'? i , Il.nmal, ,1,- 

: ..,.1 l - ll,ks 1,1 11 ‘ I „(■ 1 ItHII'l' M'-- 

- *;■■* 

.:r;; 

.i, i .I.' ' 

„„.i .1..- 

1,1 lllls ^ 7. ...i.t Iviaalti la'in. 

r : . Tid- 

. wW „>*« . *•»«•< ■■ 

, i. > •'< ■ ii,. ..•i-ul hi »•. -Travel 

* Mn,,n,V l dt'amapc"^ nvo small s, ; - 

r 7 mIU -all. The 

->■!' y,m % ,1 ;‘i,i lVnuaiu-.it pavement 

'«••» «»*" '!“* a IWrvaf.on l.a.l 

smual apparatus m tin 1 v . i) ( ,p a rt- 

|| |( ,vi‘il ami arran-rements made uUhth 

,,1 ini' 1 his purpose. 

Special Street Improvements: Wil Us on 

The eradin, ami — 'j\\ ;1 nd Sanchez 

Liberty Street d ^ ^ 

S‘«et ^Twentieth 1 > • ^ j. The pavnur 

• t.-nl-ed ... 11"' 1,1,11 ■ , in „. Ih( . (.ominv year, as 

blocks will be plan .1 ‘l’ 11 - , Mimi ,ipal 

. ... MUl , of $TT.0(K).00 has been melud.d 
' ‘ . , I'l-'P. v 1 for this purpose. 

7 ,, s| „.,.i„| e„ul» 

, .imtei'inu s «-- ii i“ 7 1 :“C. !r.'r:l 

5lreets 
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Castro to Diamond Street. Tims,- are typical illust rat 
of streets in a rectangular system on steep hillsides. Th.,i 
the owners of the abutting properties have hnilt home. 
Without regard to any plan for street jinnies and impr.n, 
tnent. added to the difficulties of the problem. Many differ 
ent plans were drawn up and rejected by the proper,', 
owners before the final plan, under which the improve, i,r,.'- 
is proceeding, was adopted. Even with this plan, some „, 
the property owners protested against the improvemen 
I!y means of retaining walls, double roadways and step., 
passable tirades for tea Hie and pedestrian travel have 
evolved. The grading, sewers and walls and stairs are twine 
donejnnler the present contract, at an estimated com „f 
iMU/2.00, towards which cost the City has appropriated 
11,0 SU, “ 0| ’ •4’—— ,•*>()().()(). Included in the City’s budget 
? 5,23-24 is ,lll! * ul » of *-*4, 000.00 for the pa vino- of ,| 1: . 

improvement. 

1 Ians tor the improvement of Lombard Street between 
Hyde and Leavenworth Streets were prepared bv tl, ; 

i "" 1 ll "' ' V0l ' k "as done by the Dureau of '.S|,eei 
Kvpatr. This improvement, consisting of a winding brief 
pavement, If, feet in width, supported by curving retainim. 
wails, has resulted in a 1!)'.; grade in place of the almost 
impassable L’li'-v {trade of the old cobblestone strand,, 
roadwav. 


Pioposed Boulevards and Local Improvements: 

San Francisco \s <p,ota for lOTI-Xi from the State 
l unds collected through , h«- licenses ami taxes of motor 
\ chicles will aggregate approximately *700,000. (It). |, j„ 

proposed to expend this sum as follows: 

Bay Him,'.' 1 1 ijdnvnv In |,e use, I |, v Sluie 1 1 ielnvnv 

III I SKI () II 

vin!!;;;:, lf ;': l :;;;"'w < -i , ' nl lli " li " !,v i,isi - x "- ■> ""I!;!!!!!!'!!!! 

>ii^iiii«i A \ (Mine Widening . . 

;v '»*'■ <•> .v.-, 'is;,,,,,!:!!!! 

Avalon A venue Extension 

Bilver Avenue, Mission Ktreet to San Bruno Avenue .' ^ m! 

Manna Boulevard “ 

SO, 0,„). mi 
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Bay Shore Highway: Through concerted action m u. 
Supervisors of Sail Francisco and Sail .Mai no ( ‘on m >. . 
tentative highway district comprising the two Cmmt. 
was formed for the construction of a highway fn>m s. 
Francisco through Sail Mateo County and also im-hi.hi.j 
a connection to and a proposed bridge across San Fran. i- 
Bay near Dumbarton Point. In order to facilitai.- u. 
preliminary work, the project was divided into scriim. 
this County, San Mateo County, and the State Ilighu.i. 
Commission each being given a section on which to pi- 
]iare preliminary surveys and tentative plans and estiinan - 
Tliis department prepared a report covering the non In- ri 
section from Army Street: and Potrero Avenue in this Co- 
to San Mateo; the report, of the San Mateo County Km... 
neer covered the section from San Mateo to Redwood Co- 
and the connection to and the proposed bridge wen- i. 
ported on by the State Engineer. 

The following is a copy of the report of this drpan 
incut as submilted to the Board of Directors of the .hum 
Highway District : 

“San Francisco, August 21, 1 !I22. 

To the Joint Highway District No. 4: 

Gentlemen : 

Pursuant to a meeting held on June 2!hh in the In 
vision Headquarters of the Slate Highway Commission, in 
San Francisco, and participated in by your Commission, 
the Chief Engineer of the Highway Commission, il,.- 
County Engineer of San Mateo County, the llighwa> 
Commission of the State of California and Assistant Hn 
gineer C. E. Ileal.v, of this department, it was agm-.l 
that the work of making the necessary preliminary sm 
vcys and estimates of cost for the construction of t la- 
proposed highway from the intersection of Potrero Aw 
line and Army Street in San Francisco, through San 
Francisco and San Mateo Counties via Dumbarton Cut-mi' 
to a point on the main highway through Alameda County 
near Niles, should he divided as follows: 

San Francisco to have the section between Armv 
Street and Potrero Avenue and South San Francisco, Count v 
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, ...... *» nr&’WTifcU* 

- b- is, <?>-. n-- 

:',hi 1 - 

la County near Niles. ihoroiudi study 

l'- ior.- starting Hus .wot ; *v* 'ami the anticipated 

: u.e l raffle conditions .,'djaccnt count v and ihe 

. . ... of this city and the ad a t vlh 

- , lu . proposed road would ; •> 111 

.a:-, development simuldbe acquired 

U..U a right-nl-way 1-> tilll;1 telv permit of 100-foot 

..! this time, which no . ^ pj'/.-foot sidewalks. 

, i ma in- lit ly pave, /complete program of t hist magm- 

|, m obvious llia1 a ; tllis time, as it would he 

•Me could not be nude V Vln estimate that 1 have pre- 
i : : I :<• 1 1 1 1 1" Inianee, an 1 ini , ia i acquisition of the 

,„,e.l 1 have provided t«« tlu i n ^ ^ ^ 

mil w idth right-ot-w a> . the r [ «; pt jve. the eon- 

,.av wherever the costs were > <> 1" (] (m 4() tV et 

. i met ion of macadam pawinient^o^ t . alTy tlu . traffic 

a, width and (> melts . I time necessary Bn 

a period Of at least two >e as .' ^ <)f „ lis 

lie- proper settlement >> niai . a dam pavement should 

period. 1 have provided H at > > ijux . m lV el m 

i- nq.pe.l with •' P'thicl'ness at the shoulders, rt inches on 

id th, 11 inches in thickness « tins eon- 

,1 row,, with 8-foot to follow.) 

-I met ion is incorporated in t he J , Army Street 

The distance Iron, lot , . iru . Railroad 

.« .!»■ overhead crossing I > ^ ^ is pi ,* 

.,1 South San Francisco, 'O ’ 1 1 Kl . an( , isi . () a ud San 

I <h<‘ ‘L^r 'Ca'eom mltm Hu- distance between 

Mateo IS t miles. As a ' , .streets, via tbe Stale 

San Mateo and hitth and ■ ‘ 1 n The distance 

Highway and Mission Stree , is - 4 ,, ulill . s . 

!,f , he new road , H! ,ween th ^am, Jimn^, wU1 

The new road, thereloi i , U • - ss „f (p , and the 

he no grades on tbe new tom ’ . sa f ( . for travel- 

i.o .« *,» k™*. 

■ 0 ,Cs.,.m,..,-.. iw-ai- im- 

** s jastt «* * x it •ssrfziSZ 

• • 
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however, that the undertaking' is of more than h..-.,l ... 
portanee and that a portion of the cost should b, |„ 
both hv the State and Federal Governments. 

Enclosed please find detailed estimate of tin- . 
posed line, maps showing alignment and a detail . . t 
proposed permanent construction. 

Bespectfully, 

(Signed) M. M. O’SHAFGHNESSY. 

City Engineer." 


ESTIMATE FOR PROPOSED NEW HIGHWAY. 
12.) foot right-of-way. 100 foot paved. 


Potrero Avenue and Army 


1st Inst 11 Hal, 
of ( 'oust riii'ii 

Street to Countv Line 

2.80 miles 

•Id, 4(1(1. Ill III 

County Line to South San 

Francisco 

4.70 miles 

(Ii iii 

South San Francisco to San 

Mateo 

7.00 miles 

l.O.'lti. (inn 


14.50 miles 

$:l,472.tiiin 


The Board of Directors of the district submitted „ 
report to the Board of Supervisors of San Francisco an I 
San Mateo Counties in which the following description „ t 
the tentative route of the proposed highway was given: 

‘‘Within the City and County of San Francisco, com 
mencing at or near the intersection of Potrcro Avrmw 
and Army Street and thence southerly and easterly over 
existing highways, the same to he widened, si raiglilrin-d. 
extended and new grades established and reconstructed 
"'here necessary to the county line between said City and 
County of San Francisco and the Comity of San .Mateo; 
thence in the same general direction partly over new and 
partly over existing highways and connecting the same 
where necessary, extending, widening, straightening, re- 
grading and reconstructing such existing highways where 
necessary or convenient; to a point in the vicinity of South 
San Francisco; thence along the easterly side of the South- 
ern Pacific Railroad tracks in San Mateo County through 


liURK-M' UP t'.N'tl 1 N P.l'.ltl No 

H : '"r 

" 1 " 1 ra i 1 ro;, < 1 track running from said cits W _»'>»• 

' i i . m .t n iratlelin 1 ' said tracks as nearls as 

t;: s.rl.K- .™, #?»*<• 

j.i , n t icanu . I r* - l , ..(■ s;. nl Francisco Bay. and 

Xld- a’rosrsaid'ha;- toVpoi.it near the mouth of Baird 
i'neh on the northeasterly side of said has. 

The total approximate cost was estimated at 
based on a proposed acquisition ol right ot va> •’ “ 

v ,dc ami 1 he construction ot a paved h.ghua> 4) 

„.dc and a bridge of steel construction on concrete puns. 

, l„. ,os, was to be borne by the two Counties ,n the latw 
| heir assessment rolls-San Francisco’s port, on hetng 
(i,„ i tltlll. and San Mateo’s portion *41)0.000. 

Arrangements between the two Fount, es lu.wevor, 
u ,. n . not consummated and instead the Hoard «l Supe m - 
Min. Of the City and County of San V ranctsco ant ho.. •< , 
appropriation of *500,000 from the ( otmty Hoads uni 
„ inst it nt e a start on the highway by the State H.g «- 
i 'mninission of California. A bill was recently pass, ,1 b, 
Ih , Legislature providing ,ba. this eounly may turn over 
, lliir , of its automobile lax money, received Iron, 

S,,te to the Slat.' Highway Commission lor the const. u - 
of connecting highways in San Mate,, t mints. 

Rights of way and plans will proceed on the basts m 
ul t imatelv having a road Hit) feet m wulth, with 1- g- 
walks on either side, and of a type <d construction that 
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will lit* 1 he most perfect in highway work. The pn-lim 
inary construction contcniplalcs a 40-foot; pavement at tlm 
time, to lm ■widened as necessity requires. The culm 
project, when fully completed, will involve about 28 mil. - 
of construction, including that part within the City ami 
County of San Francisco from Potrero Avenue and Arne. 
Street, and reaching to the Santa Clara County line. 

San Jose Avenue: The amount of $18,000 contrihun.i 
by the City towards the widening and improvement of San 
dose Avenue between Cotter Street and (ieneva Avenue L 
in accordance with the plan of improving this thorough- 
fare, under which plan the section between Sickles Avenue 
and the County Line has recently been completed. Th.- 
owners of property needed for widening the street deed 
the necessary land and the City, in turn, assumes a part 
of their liability for paving, equal in amount; to the valor 
of the land taken. The improvement of the intermedia!. • 
section, between (Ieneva Avenue and Sickles Avenue, can 
not be made until the construction of new viaducts aero-., 
the railway tracks at Sickles Avenue and at, Mount Vn 
non Avenue. 

Marina Boulevard: One of the many districts of tie- 
City which is rapidly being built up, is located on tie- 
Panama-Pacific exposition site and fronting on the .Marin. i 
Boulevard. The .Board of Supervisors have adopted a 
resolution favoring the establishment of a building and 
grounds for industrial expositions at the Marina, and n, 
initiate this development, and improvement have included 
the sum of $100, 000 in the budget tor the coming year. 

The making of a rock till along the .Marina Boulevard 
fronting on the Yacht Harbor has been under wav— -a 
contract for the same having been let. Over 22,000 |nn> 
ol massive rocks have been dumped along the shoreline, 
forming a seawall behind which a lili will be placed m 
carry the boulevard. During the coming year, the section- 
on each side of the (ill will be paved, funds for this being 
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lUll „, as shown above. Following reconstruction of a 

«r wo„d stave .„»i .i-dtiem, 

, till, this intervening section will be paw ( . M" 1 '- ‘ 
'.....uouous wide roadway along Ihe bay shore from lml 

Ma-mi to the Presidio. 

Silver Avenue: Silver Avenue is a tlumigh 1 11111 
„v ,-adicnt between Mission Street and San Bruno U - 
and when paved will divert traflie between tins, 
..|,\vavs II is planned to grade the street and ln> . 

: ! ■ Vonerete roadway wit. - verts and 

appurtenane.es. Because o! Us nnpmtan w as 
. connect in"’ thoroughfare between two mam trawl. I 

ibetht.; w,i. contribute **»*» 

,l„. improvement and the property 1 • 

t.alaliee of the cost. 

Avalon Avenue: The extension of Avalon Avenue 

Lisbon Street to Mission Street through tin 1 

, Hebrew .Home for the Aged will ptmv.de a Mu 
lYmu Mission Street to the dist.net east ol the lbmu 
The Trustees of the Home will donate the land nee. ss. 
i . >r the roadway, provided the Home m .m t a^s d.lm 
,l„. street improvement, and as ihe opt nnm < 

I!; ,,,!- street will he of benelit to a large tern, on. tin 
Che will pay the cost of paving the same. 

’ Virginia Street: Anolher similar proposed and des.r- 

».>»<•* 

, Virginia Avenue from Mission Street to ‘ <>* ' ' 

This *n i» id- V" 

-j km.-.-i r..r ii.ii - h y iH , ; n l 

,l.is ... lid IVi-l, di»l""V 



and improvement. 

Market Street Extension Tributaries: Ihe mam tlmi 

... U... Min'd''' SI 
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bein»- studied preparatory to improving them. Grand Vic* 
Avenue, one of the pn'neipnl of these thorough fur,-,. p ; . 
vides a low grade eonneetion between the Mission |) Mi .. 
and the. Market .Street Extension. Plans are heinn |, 
l»am! for the improvement of Grand Mien Avenue will. 

1 wo-level roadway, with grades less Hum 10',. Corbett 
Avenue from Twenty-fourth Street to Caselli is anmi... 
tributary thoroughfare of the Market Street Rx, 

])lans for the improvement of wliieh are being drawn 

Special Treatment Improvements: Caine Avenue n.., 
Lakeview Avenue to Ridge Lane, Havens Street from L.-.n 
enworth Street westerly, and Vulcan Street from Lower Tn 
laee to Ord Street, are special treatment improvements 1 . . 
which plans were pre]>ared and proceedings started. 

Diagonal Street in Potrero Hills: Plans have I,,,,, 
developed for a low grade diagonal street in the Potr.i.- 
Mill section, connecting Rhode Island Street to (’arelm. 
Street between Twentieth and Twenty-second Streets. Tf, 
grades of the present connecting streets in this virin.iv 
-Nineteenth, Twentieth and Twenty-second Streets, rail”.- 
between 1 9'/J and 3 7 '/, — grades which are prohibitive m 
heavy traffic and almost inaccessible for fire proteetim, 
equipment. To carry out tin 1 proposed plan of a (jti.f,,,,: 
thoroughfare with a grade of and including ae, po- 

sition of property and payment of damages, will cw 
approximately $ 100 , 000 . 
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STREET WORK PERFORMED UNDER CONTRACTS 

.Inly i, 1922- June 192:;. 


(.yiniitity 

Lilt Pavement, (>" eonnrte hose __ 

r .)" .>.) s«|. \ «ls. 

. ..i .ii a Mil l ;t»*o - 1 • 

A, phallic Concrete Pavement, U” 

.. Mirl’atP 1 ]»ai nt »«>at slh 

upbaltic Concrete Pavement, with vit- 

i . in 1 l.ri.-u Strip, li" coin-rete hose ,, 

sUlT'lU-V 1 1 l>iUllt ‘‘out 1 L'! 

v , 1 1 ii ;i 1 lilive lirick u,(,s 

\si battle Concrete Pavement 

W.unej surface IN", luilliiullinfeim- ^ 

! » » r 1 1 1 ) * - . 

ill. Vimluct ' 1on * 

Asphaltic Binder Fill Go 12 s.,. yds. 

Concrete Favement, (i" 

h.salt Block Pavement, asphult amt 

panel tiller ,, 

ii it li rolirlVtO lillsO ‘ ,. 

i>ii M.ii.t, (ronform) *' 

ha, ken Rock Pavement Iil ' 1 - V,U - 

li “ ,m 117 s.|, vds. 

‘ .'tt* nit' .... » » 

iii iih 

\ 1 1 1 1 iii'ii l •**!«' K 

Cmb , s 1 12 ft. 

i.i.initc ( new ) . 

■■ ( reset) ^ ! . 

( rotlresscM sunt reset) ; ( 

. ,, hereto, unuon'.l (new) " M ’ 

( reset ) 

1 > special S' 1 1 •’ 

Wheel Guards, Concrete J,. 1- 

Si)^ * * 

Coping, Concrete ' ' 

Headers, Redwood 1 L ul " " 

Sidewalks C l.linu so. vds. 

lioin forced Concrete '■ < (< 

Asphalt 11 

Grading l is (I cii. vds. 

nu •• 

Pipe Railings ■ 

Walls, Stairways, etc. 

Retaining walls concrete 

Rubble walls, mortared " 

“ dry ' 

Viaduct, concrete ... 

Parapet, concrete 11 


2,1117 ft. 


li 12. luJ.sii 


,c,7l.7:s 
:i2,n7 1 .si i 


Jiin.ti'l 

72.00 

r>,i •mi..-> 7 
r,!i,7od.n-i 


2,47,;i.s9 
1 1 .no 
;i(i2.:i:i 

1.1121.1-1 
Jlill.li I 

197.1U 
;i4o.:i7 
l. 7JJ, un 
Dill,. '17)11.117 
7.79 
IlliS.n.'i 
l,:i:i7.ss 
l,7l)5. 47 

(ilS.10 

:!9,ss:i.9J 
;i, 579.(1:1 
1211.92 

1(1 1 ,9SS.i)7 
19,:; 1 1.97 
s;s I :!.tio 

27, S2 I ,S7i 
IS, U19. IS 
l.Stll.99 
17,741.71 
I S911.2H 



REPORT 


BUREAU of ENGINEERING 


OF THE 


DEPARTMENT OF PUBLIC WORKS 
CITY AND COUNTY OF 
SAN FRANCISCO 


FISCAL YEAR ENDING JUNE 30, 1924 


JAMES ROLPH, Jr. 


TIMOTHY A. REARDON 
DANIEL G. FRASER 
CHARLES E. STANTON 

Board of Public Worlds 


M. M. OSH AUGH NESS Y 
City Engineer 


Compliments of 

M M 0’Rh;iMf T Lr<f lc< ' w 














12 


BUREAU OF ENGINEERING 


CITY AND COUNTY OF SAN FRANCISCO 


The statistical features of this report are emlmdir.1 in 

it 

the following table : 


Mission-Sunset Tunnel 

Length of tunnel — portal to portal - 

“ (1 “ — over approaches 

Height of tunnel 

Width of tunnel 

Width of roadway 

Width of walk 

Grade of tunnel and approaches 

Area Westerly District (approximate) 1,121 acres 

Area Easterly District “ i:U acres 


Area Total District l, i > > u. r. - 

Number of parcels in Mission District C ’lit 

Number of parcels in Sunset District 9.107 


Total number of parcels 

Number of blocks 

Cost 

City’s Share 

Balance to assess 

Maximum rate per square foot (approximate).. 
Minimum rate per square foot “ 

Maximum assessment 25xl(M) lot (approximate) 
Minimum assessment 25x100 lot 
Time to complete 


15,7:11 
55 n 

$ 1 ,57 -,<».*) Ml 
1,17!*, Itm. s 1 

I5.(»5 
5(111 .lav 


Consideration of the districts laid out and hearings 
of protests are being held by the Board of Supervisors. 

Rincon Hill Regrade: 

Rincon Hill Regrade project is rapidly approaching 
the actual construction stage. As described in the previous 
report, a syndicate lias been suggested by the Chamber >d 
Commerce to acquire the property and proceed wit h t Ic- 
regrading, and the following alternative propositions haw 
been offered the owners of properly in the Rincon Hill 
Regrade district: 

A. To become shareholders in the syndicate, receiv- 
ing an interest therein equivalent to their holdings. 

B. Selling their holdings to the. syndicate. 

(}. Taking down their own properly independently, but 
in accord with the general project. 
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Options have been secured or agreement of owners 
to grade given on 60 per cent of the affected area. 

Van Ness Avenue Extension: 

The extension of Van Ness Avenue southerly from 
Market Street, to 10th and Howard Streets is also well * 
on the way to completion. A report was prepared and 
submitted to the Board of Supervisors who. on April 7, 
1924, passed a resolution of intention to order the exten- 
sion in accordance with this report. This report and the 
resolution of intention set out the boundaries of the dis- 
trict to be benefited and to be assessed for the costs of the 
extension. 

Hearings on this scheme were set for various dates 
but no further action was taken, as the Board of Super- 
visors later agreed to the purchase, at this time, of prop- 
erty one block dee]) to Mission Street. ])aving for the 
same over a ten-year period and thus eliminating the 
assessment district. The costs of grading and paving will 
he borne by the properties fronting on the new street. 

Islais Creek Reclamation District: 

The reclamation of the lowlands in the Islais Creek 
drainage area for industrial sites has been under consid- 
eration by this office in conjunction with the San Fran- 
cisco Chamber of Commerce. At this time the area being 
directly considered, approximately 277. o acres, lies be- 
tween San Bruno Avenue, Oakdale Avenue, Southern Pa- 
cific Trestle, Islais Creek, Third, Twenty-fifth, Iowa, and 
Army Streets. It, is proposed to apply to the State Legis- 
lature for an enabling act authorizing the formation of 
a reclamation district, to be. assessed for the cost of this 
work. 

The Following are the. main items involved in the con- 
struction : 

Dredging Islais Creek Channel from the line of Selby 
Street, t.o the. outlet, in San Francisco Bay, 200 feet, in 
width, 07 feel below City datum. 
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A quay wall on tin* north hank of Islais Creek I'rmii 
Selby SI reel easlerlv, approximately 2000 Feet in length. 

A temporary wood box sewer along the exist in”; chan 
nel, approximately 0400 feet in length. 

Pilling: in and reclaiming 8,38:1,000 square feet, or 1112 2 
acres, of land. 

Ingleside Heights: 

The Ingleside Heights project is a similar one to tin- 
recently accomplished realignment of streets and resuhdi- 
vision of Golden Gate Heights, but offers more difficult ic-. 
in that some of the property affected is already improwif 
Although but slightly larger in area, the number of par- 
cels involved is much greater. 

Golden Gate Heights Ingleside Heights 


Area 115 acres 122 acres 

Parcels 194 1500 

Owners 147 590 


Tentative reassignments of lots are now being sub 
mitted to the property owners for approval. When !M) per 
cent of favorable requests are received, further action by 
this office will be taken. 

Capp Street Widening: 

Preliminary studies have been made for widening Capp 
Street from the proposed Van Ness Avenue Extension in 
Army Street as a connecting link to the Bernal Cut, thus 
affording a direct low grade thoroughfare through flit- 
center of the City from the hay shore on the north to the 
County line, and also relieving Mission and Valencia Streets 
from much of Ihe heavy vehicular traffic. Capp Street, as 
proposed, would be widened to 305 feet, allowing for two 
80-foot roadways with a maximum grade of 2 1 4 per cent 
and with an elevated railway in the center. The length of this 
improvement is 8600 feet. The cost of the necessary lands 
is estimated at $6,000, 000. 


Bernal Cut: 

The Bernal Cut Improvement has been before this 
department since before 1913 when, in granting a new 
franchise to the Southern Pacific Railway Company, it was 
stipulated that the City be granted a right of way through the 
existing Bernal railway cut. The necessary grading to 
accommodate a paved roadway was also made an obliga- 
tion of the railroad company. The proposed plan provides 
a clear width of 117 feet 6 inches at the bottom of the cut. 
allowing for a 42-foot, roadway, a double track street 
railway line, a double track interurban line of the South- 
ern Pacific Company and an eight-foot sidewalk. The 
cost of this improvement is now estimated at $1,000,000. 
being $450,000 for property and $550, 000 for the improve- 
ment, exclusive of the grading to be done by the railroad 
company. This estimate is almost double the original esti- 
mate due to the increased cost, of labor and material. It 
is hoped that there will be no further delay in appropriat- 
ing t lie funds for this work. 

Park Panhandle Extension: 

The extension of the Park Panhandle on a natural 
water grade from Baker Street easterly three blocks, thence 
southeasterly to Market Street, at Dolores Street, will 
eliminate much of the cross traffic danger and many of 
the right angle turns on the present zig-zag route from 
the Mission into Golden Gate Park. In addition to its 
eslhetie value as a parkway, ils value, as a fire harrier will 
he significant. The proposed extension will he 4600 feet 
in length with a maximum grade of four per cent. The 
200 foot width planned will allow of a 46-foot boulevard, 
two 27-fool, commercial roadways, 10-foot walks and 80 
feel of park. The value, of the necessary lands and build- 
ings on the same is now approximately $3, 000,000. Several 
large improvements are planned by property owners in 
the line, of this extension, and therefore further delay in 
providing funds for the purchase of the property will 
greatly increase the cost of the project. 


16 BUREAU OK ENGINEERING 

Sunset Boulevard: 

Another roadway projected would run through Gulden 
Gate Park from Stanyan and Waller Streets .i lonjr i In- 
northerly side of the new stadium to Lincoln Way and 
2nd Avenue, providing a cut-off to the Sunset District. 
This roadway would be 100 feet in width and approximately 
2000 feet in length. 

Diagonal Boulevard and Parkways in 
Sunset and Richmond Districts: 

Studies have been made for a diagonal main artery 
through the Sunset District, and for parkways tlmmuli 

the Sunset and Richmond Districts. The diagonal 1 

would start at l!)lh Avenue and Lincoln Way and run t" 
Sloat Boulevard and Great Highway. The Richmond Park 
way as proposed would be from Lincoln Park at Odd 
Avenue to Golden Gate Park near Hist Avenue; wink 
the Sunset Parkway would extend from Golden Gate Park 
to Sloat Boulevard between 88th and 89th Avenues. Tin-. 
parkways, 240 feet in width, will serve, in addition to it ->• 
as traffic routes, as fire barriers in case of conflagration. 

Miscellaneous Activities : 

The following are a few of the minor activities of thS 
department during the past year: 

Preparation of sketches to accompany application to 
the War Department for permit to construct a bridge owe 
the Golden Gate, and showing routes, grades, profiles ami 
connecting roadways. 

Issued plans and supervised installation of improved 
weighing device at. Municipal Asphalt Plant. 

Investigated and reported to the Board ol Public 
Works on the motorization of the Street ('leaning Depart- 
ment, including sweepers, bunkers, etc. 

Drew up specifications for motor trucks to be purchased 
for use of Street Cleaning, Street Repair and Sewer Re- 
pair Departments. 


I 
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BOULEVARDS, STREETS AND HIGHWAYS 

The cost of street improvements completed during the 
fiscal year under public, private and City pay contracts 
was approximately $l,4f)8,(i00. The latter part of this 
fiscal year has seen the opening of many large residential 
tracts. I he.se tracts are being improved as a whole and 
as a result a great, amount, of street work has been and 
is now being carried on under private contract permits 
from the Hoard of Public Works. Specifieat ions, diagrams, 
lines and grades, inspection and final quantities are fur- 
nished by this department as in all street: improvements. 

Contracts were tinder way on the following boulevards: 

Lincoln Park Boulevard — grading and macadamiz- 
ing; 

Telegraph Ilill Boulevard— grading; 

Sloat Boulevard and Great Highway Intersection 
—paving; 

Great Highway opposite Pulton Street— paving; 

Marina Boulevard — paving ; 

San Jose Avenue — widening and paving. 

Paving was completed on Liberty and Sanchez Streets 
and is now being placed on Coliingwood, Twenty-first and 
Twenty-second Streets; these being two of the special 
treatment improvements which were graded during the 
previous year. Other street improvements of importance 
completed were: 

North Point Street, Columbus Avenue to Embar- 
cadcro — 134,100 sq. ft. asphaltic concrete pave- 
ment ; 

Ulloa Street, Nineteenth Avenue to Twenty-sev- 
enth Avenue— 125,800 sq. ft. asphaltic con- 
crete pavement; 
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Twenty-seventh, Twenty-eighth, Tweniy-nint h ami 
Thirtieth Avenues, Ulloa Street to Viceum 
Street — 10,000 sq. ft. concrete pavement, Mi. 
000 sq. ft. asphaltic concrete pavement; 

Napoleon Street, Jerrold Avenue to Evans Aw 
nne — 25,000 eu. yards, till ; 

Stulsaft Tract— 10,200 eu. yds. cut, 61,500 sq. i'i. 
asphaltic concrete pavement, 2,200 ft. iron- 
stone pipe, sewers. 

1'he improvement of Buchanan Street from Hermann 
Street to Dulmce Avenue, involving OH, 000 cubic yards <u 
cut and 12,000 square feet of asphaltic concrete and brick 
pavement is near completion, as is also the lading ol 
93,000 square feet of concrete and asphaltic concrete, pave- 
ment on Wilde Avenue from San Bruno Avenue to Delia 
Street. In addition thereto, large amounts of pavement are 
being laid in the Marina-Vanderbilt, Marina Bardens. WV-i 
wood Highlands, and Balboa Terrace Addition tracts. A 
contract has been let. for grading the roadway and pa» 
ing a 20-foot, center strip on Silver Avenue from Merrill 
Street to Vienna Street, being a length of 1600 feel. An 
other permanent improvement under way, the paving >0 
Forty-eighth Avenue from Lawton Street to Taraval Street, 
is over 5300 feet in length. 

The reconstruction work of the Bureau of Street He 
pair, under a budget of $380,000, was done with the co- 
operation of this office in furnishing lines and grades ami 
working diagrams. Profiles were furnished also for re- 
construction work on the tracks of Ihe Market Street hall- 
ways in various sections of the City. 

Telegraph Hill Boulevard: 

The grading of a boulevard, winding to the top of 
historic Telegraph Ilill, has been completed. Beginning 
at Kearny and Lombard Streets, a 22-foot roadway wilh 
a maximum grade of 9 2/3 per cent lias been cut in the 
hill for a length of 1-150 feet to a parking circle at the 
peak of the hill. Over .19,000 cubic yards of rock were 
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PROJECTS AND INVESTIGATIONS 

Many large projects have been initiated during the past years by 
this department and have been presented for attention of the public 
This department has therefore set forth in the following letter to the 
City Planning Commission a list of and data concerning projects which 
are considered as of immediate necessity: 

“June 18, 1925. 

City Planning Commission, 

City Hall, 

San Francisco, Cal. 

Gentlemen : — 

I transmit herewith a list of projects which I recommend that you 
include with the request you intend to make to the Board of Supervisors 
in regard to projects of importance to San Francisco: 


1. Glen Park Reservoir Site — acquisition of 

balance, 7 4.51 acres if 1X0,000 

2. Amazon Reservoir — Construction 2,500,000 

3. San Francisco Bayshore Boulevard 1,750,000 

4. Panhandle Extension to Market Street 3,000,000 

5. Bernal Cut 1,400,000 

6. Ocean Shore Right of Way — Widening.... 180,000 

7. Sutro Mountain Park — 75 acres 150,000 

8. Van Ness Avenue Extension 700,000 

Total $9,800,000 


1. Glen Park Reservoir Site — 74.51 acres remaining, situated in 
Stanford Heights just southerly from Twin Peaks, should be acquired 
at the earliest possible date. This reservoir has a total acreage of 184.3 
acres, including streets. Will provide a capacity of 500 million gallons. 

2. Amazon Reservoir Construction, lands for which have been 
practically acquired, is situated in the Amazon tract, close to the County 
line, is 52.9 acres in extent, and will provide 300 million gallons capacity. 
The construction of. the necessary dam and appurtenances to impound I lie 
water should be started at once. 

3. San Francisco Bayshore Boulevard extends from Army Street 
and San Bruno Avenue to the County line, and will be 125 feet wide, 
3 miles long. This boulevard will penetrate a portion of the industrial 
district of San Francisco which is rapidly coming Lo the front, and the 
land required for the boulevard should be condemned at as early a date 
as possible. This boulevard will connect with the Bayshore Boulevard, 
extending from the County line; and projected to go clear to San Jose 
under the State Highway program. 

4. Panhandle Extension to Market. Street will he practically an 
extension of the existing panhandle of Golden Gate Park from Baker 
Street easterly and southeasterly to a point close to Dolores and Market 
Streets. It will be 200 feet wide, 4600 feet long, and will provide a low 


grade route for vehicular traffic to Golden Gate Park and adjacent dis- 

ti ids. 

5. Bernal (fit, extending from Dolores St. and San Jose Ave. to Sau 
J.ise Ave. and Diamond St. — a length of 4200 feet, and a width of 117 Vs 
f«-ct at the bottom of the cut. This will provide for a 42-foot roadway, two 
tracks for the Southern Pacific Company, and two tracks for the Mu- 
nicipal Railway. It will connect with the San Jose Avenue widening 
project which is under way, and provide another low grade route through 
the City ami down the peninsula. 

(I. Ocean Shore Right of Way Widening. It is important that, in 
addition to the right of way received from the Ocean Shore Railway Com- 
pany — 60 feet in width — additional lands be acquired to widen it to 100 
feet from San Bruno Avenue to Onondaga Avenue, and 80 feet from 
Onondaga Avenue to the County line. This will also provide another 
boulevard with a low rate of grade down the peninsula and into the heart 
of the city. 

7. Sutro Mountain Park, surrounding Mount Sutro, would provide 
another high level park which could be encircled by a boulevard similar 
in character to the Twin Peaks Boulevard, providing a magnificent view 
of tlie entire City and Bay region. 

8. Van Ness Avenue Extension should at this time be extended to 
Howard Street, as values in this district are rapidly increasing, and any 
delay almost destroys the prospect of a possible extension within reason- 
aide hounds. At this time $130,000 has been provided in the budget for 
a first payment on lands extending from Market to Mission Street, and 
I recommend that the entire extension be provided from Market to Howard 
Street, including the balance of payments necessary on the extension from 
Market to Mission Street. 

All of the above projects are of immediate necessity, but I call your 
particular attention to the necessity for constructing the Amazon Reservoir, 
and for the acquisition of lands for the Glen Park Reservoir, number 1 
and number 2 in the above list. 

I attach hereto map showing the location of the projects listed. 

Very truly yours, 

(Signed) M. M. O’SIIAUGHNKSSY, 

City Engineer.” 

Descriptions of most of these desired improvements have been given 
in previous reports. 

The two reservoirs, one in Glen Park and one in the Amazon Tract 
are important features in the municipal water supply system now being 
projected by the City. The present distributing reservoirs of the Spring 
Valley contains 125 million gallons, or consumption for three days’ do- 
mestic use. I desire storage of one billion gallons in stock at high levels. 

Surveys have been made and details are being planned for the section 
of Bay Shore Boulevard within the City and County of San Francisco. 
The City has contributed $500,000 toward construction of sections in San 
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Mateo County, and the grading of 5 % miles between South City and 
Burlingame is under way. 

The following recommendation was made in the budget requests for 
the ensuing year submitted by this department: 

“Bernal Cut: A substantial sum should be appropriated towards the 
Bernal Cut project. The Bernal Cut improvement has been considered by 
this department since before 1913 when, in granting a new franchise to 
the Southern Pacific Railway Co., it was stipulated that the City be 
granted a right of way through the existing Bernal railway cut. The neces- 
sary grading to accommodate a paved roadway was also made an obliga- 
tion of the railroad company. The proposed plan provides a clear width of 
117 feet 6 inches at the bottom of the cut, allowing for a 42-foot roadway, 
u double track street railway line, a double track interurban line of the 
Southern Pacific Company, and an eight-foot sidewalk. The cost of this 
improvement is now estimated at $1,406,000, being $550,000 for property 
and $850,000 for the improvement, exclusive of the grading to be done by 
the railroad company. This estimate is about double the original estimate 
due to the increased costs of property, labor, and material. It is hoped 
that there will be no further delay in appropriating the funds for this 
work.” 

In response to this request, the sum of $100,000 has been allocated 
in the budget for the ensuing year towards necessary property acquisi- 
tions on Bernal Cut project. Plans have gradually been developed for 
this improvement, special attention having been given to treatment of 
the various intersecting thoroughfares and also to the general type of 
structure to bridge the cut. 

The City has acquired the right of way of the Ocean Shore Railway 
Company from San Bruno Avenue to the County line. It is planned to 
construct a boulevard along this strip of land connecting the proposed 
Bay Shore Boulevard and Junipero Serra Boulevard. As stated in the 
above letter, additional lands are needed in order to provide sufficient 
width of roadway. Preliminary studies for connections with the proposed 
boulevard at San Jose Avenue, Sickles Avenue, Plymouth Avenue and 
Mission Street are being made. 

The necessary lands for the extension of Van Ness Avenue to Howard 
Street will be acquired with the monies allowed in the annual budgets of 
the City; the sum of $130,000 is included in the budget under considera- 
tion for this coming year. This sum will cover one-third of the cost of 
the land for the first block from Market Street to Mission Street, negotia- 
tions now being under way for this purchase to be paid for in annual 
installments. The cost of improving the street will be borne by the prop- 
erty directly fronting thereon. 

Sunset Tunnel: 

The Duboce Avenue Route recommended by this office was approved 
on April 6, 1925, by the Board of Supervisors after protracted political 
discussion. 

A suit filed by antagonists of this project to restrain the City from 
proceeding has been decided in favor of the City. No doubt, as usual in 
such public improvements, an appeal will be taken by the obstructionists. 
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Complete plans and specifications have been prepared and are ready 
for approval of the Board of Public Works under regular street im- 
provement procedure. 

Another large project being developed is ttie improvement of Grand 
View Avenue for its full length, involving considerable retaining wall 
work and estimated to cost §130,000. 

Liberal aid has been given by t lie City towards several local dis- 
trict improvements requiring special treatment, where the cost of the 
work, if assessed to private property, would be confiscatory. The Board 
of Supervisors has already pledged the City for half the cost of grading 
and paving of Douglass Street, between Twentieth and Twenty-first 
Streets, and necessary plans for this special treatment are ready. Pro- 
ceedings leading to a contract for this work will bo inaugurated pro- 
vided the sum of §21,500 for the City's share is allowed in (In- budget. 

Otiter special treatment improvements, either under way or being 
prepared during the year, were: 

Havens Street, Leavenworth Street to westerly terminal ion. 

Vulcan Street, Old Street to Levant Street. 

Chestnut Street, Polk Street to Larkin Street. 

t.’oso Avenue, Prospect Avenue to Winfield Street. 

Detroit Street, Monterey Boulevard to Joost Avenue. 

Klk Street, Bosworth Street to Glen Avenue. 

Vallejo Street, Mason Street to Taylor Street. 

Vermont Street, Twentieth Street to Twenty-second Street, and 

Twenty-first Street, Vermont Street to Kansas Street. 

La Salle Avenue, Lane Street to Mendell Street. 

Paving was placed on Oollingvvood, Twenty-first and Twenty-second 
Streets, thus completing this special treatment improvement. I lie grad- 
ing and walls having been done under a previous contract. 

Civic Center Improvement: 

Plans and specifications for improvement of the Civic Center park 
with a specially designed brick and granite pavement on a concrete base 
were prepared by this department for the Bureau of Architecture. The 
concrete base and necessary sewers and drainage facilities have been 
constructed in accordance with these plans. 

Tiie purchase of additional property for the Civic Center at Fulton 
and Market Streets permitted the paving of the interned ion of Fulton. 
Leavenworth and Market Streets to lie completed. At present Leaven- 
worth Street does not run to Fulton Street but will be extended when 
the necessary property is purchased. A pavement has been laid over 
a temporary route from the end of Leavenworth Street through Civic 
Center property. 

Roosevelt Way: 

The grading and construction of walls and sewers ou Roosevelt 
Way -from Fourteenth Street to Clayton Street is proceeding under a 
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U. mining wall and double roadway serving upper and lower elevations on side hill. 
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BOULEVARDS, STREETS AND HIGHWAYS. 

11., i isral year 1 9 25-1026 embraced one of (he most intensive Con- 
or.. j., -rinds in the City’s history; particularly is this true as reyards 

i i;„|,i civeinents. This Department handled under public, private and 
. . i .nit rads, street improvements totaling in cost over $2,4ll0,0flO. 

. i.ijn- an increase of 20'/; over the cost of work performed in the 
...... \,ar. In addition, surveys and diagrams were furnished for n- 

. . . i i , > n work of the Bui'eau of Street ilepair amounting to , 4 2 .4 ,.>o. 
I:., i, nti r of street improvement activities shifted to the soulhwest- 
. . j.,n of ihe City, viz., the Sunset District, the City Land Association 
: i,.,..n View Tracts, and new residential districts wesi of Twin Leaks. 

. third of the street work completed was in these districts. 

11.. , of the largest and most important street improvements ol the 

that of .Judah Street from 21st to llsl Avenues, which cum- 
. a ip, paving of this street throughout its entile length. In con- 

1 ., a, with the paving of the street, rails were laid in this section for 
.ni.-ipai Railway extension to he completed and operated upon 

. lion of (he Sunset Tunnel. 

\ ;,,,t a. r important street innirovement completed was the Worces- 
xv.mie, Randolph Street and Or i/a ha Street improvement, which, 
i, ,i a completely paved thoroughfare from Juntpero Serra Boule- 
, o,i ihrmigh the City Land Association and Ocean View Tracts. The 

„ view Extension of the Municipal Railways was recently eom- 

. i . ,i .ilong this route. 

11., paving of the extension of Van Ness Avenue from Market 
.; ,o Mission Street was of importance as it initiated direct eom- 

lion between Van Ness Avenue and south of Market street, 
conditions at. the intersections of Market Street with Van Ness 
iim i with 11th Street have been benefited by this improvement. 

\ , uni rad has been awarded and construction started on the pa\- 
.1 I ’ill more Street from Oerviiiil.es Boulevai'd to Marina Boulevard. 
-Hi cl lias been widened in this section lo a width of 12n feci 

4 i Mi-loot roadway. As the properly owners gave the necessary 

i „r the widening, the City is hearing the cost of the improvement. 

, i. ; | Treatment Improvements: 

M-,,.| improvements imolviup sper-.nl iii-nlne-ii! w.ill.-., si' ps, 
1 1 , ad ways, etc. have recei\.-d rnnsid. i abb iiil.nl imi fr.mi this 
i, , i 1 1 ,., „i during the past year Among such i in pro w-meiil s under 
....-1 1 .1.-1 i, ,I> Ol- for which plans wen- being prepared during this period 

5.. 1 u i n SI reel. Ol d Si feel to Lower Terrace. 

\'a||, -jo Street, Mason SI reel lo Taylor SI reel . 

Douglas Street, 20th Street lo 21sl. Street. 

Vermont Street, 20th Street to 22nd Street. 
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Street Work Performed Under Contracts — (Concluded). 

Quantity c.i.-i 

Culverts: 

10" Ironstone Pipe 10,213 lin ft. $2 i.$m 

10" Ironstone Pipe in concrete 172 lin. ft. u, 

Miscellaneous: 

Miscellaneous Grading, Drainage, etc 


Total Costs $2,424.2;! 

Summary — Cost of Street Work: 

Work under public contracts $ UlPu.i 

Work under private contracts 1 , S 7 G . 7 1 

, Work under City pay 231.1m 

Total $2,421.3:1 
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MAJOR PROJECTS AND INVESTIGATIONS 

t*c «mil i 111 I 

\i, , 4 j»|4ti)j»riation of $100,000 was made available for acquisition of 
, , nii-’ii d properly necessary for the Bernal Cut improvement. Of this 
. . 1 . 1 _ $ 2 f,. iioO has been spent up to the end of the fiscal year and 
... ,!!.,uiins are under way with other property owners which will soon 
. .at. .Iiis appropriation. The total cost of the necessary lands is esti- 
,ii $f,5u,000. An additional sum of $135,000 has been allocated 
ii. i., work during the ensuing year. Descriptions and plats have been 
, . , , * 1 for all parcels reouired and detailed plans of structure bridging 
. , ,.i ai intersecting thoroughfares are being prepared. 

in, Bernal Cut improvement is an integral artery of the proposed 
....... ii.wn thoroughfare, embracing Van Ness Avenue, Capp Street, Ber- 

..i i'ui Boulevard and San Jose Avenue, connecting to the south with 
.... y, i, insula r Highway. With the widening of San Jose Avenue progress- 

.... -i,.,, lily and the completion of the San Jose Avenue Bridge at Mount 

Avenue (as described elsewhere in this and previous reports), 
. . 1 1 S i I ii-s of this office will concentrate on the Bernal Cut section of 
:..l: ,if\ clopilient. 



VAN XKSS AVKNli:, MAIIKKT KTliF.KT i'< > MISSION STIiEKT 

i «(.|> n i reel Widening: 

The proposed widening of Capp Street to a width ot 305 led I rout 
V a i, N,-;is Avenue extension to Army Street as a link in a direct low 


I 






16 


liURKAU OK lONOINIilORINO 


grade thoroughfare and fire guard through the center of (In- City hash... 
described in previous reports. Requests have been made by this I), pan 
ment to the Board of Supervisors to promote this project for the m-.,. 
future by prohibiting the construction of Class A and Class Ii huildiiu- 
in the street frontage to be acquired which would then have to la- p u . 
chased and removed. 

The following communication bearing on the same subject was ac 
dressed to the City Planning Commission on June 10, 1020: 

To the Honorable, 

City Planning Commission, 

City and County of San Francisco. 

Gentlemen : 

It has been brought to my attention that your Commission lias b,-,-; 
receiving a number of requests for (lie rezoning of Capo Street, westi-il. 
side, from residential to light commercial or business district. 

As you are probably aware, this office has consistently advocat..i 
the Capp Street Widening Project, which means the acquisition of a trail 
of land one lot deep on each side of Capp Street from Van Ness A vena, 
extended to Army Street. 

You are probably already familiar with the details of this propo.-.,; 
improvement, also its function as a transportation facility in conm;cti..i. 
with the development of our City, the Peninsula, and the Mission lit, 
trict. It involves an approximate length of 8,600 feet, and no grail, 
thereon exceeding 2% per cent. 

It is proposed to reserve within this area a central strip 58 t'c-t n. 
width for a reinforced concrete elevated structure to take care of rapid 
transit for the Peninsula in the future. It is also proposed to hair .. 
two-way traffic artery comprising a 70-t'oot driveway on each side .4 
this elevated structure in addition to the customary walks and parkin, 
areas. 

The cost of acquiring residential properties at this time approu 
mates $6,000,000, but this is moderate compared to the estimated co.-i 
of $30,000,000 for building a 4-track subway down Market Street fn.n, 
Castro Street to the Ferry. 

It is hotted that this Capp Street area will lie reserved for the rapidlt 
developing needs of the City’s transportation and in order to presen. 
such an area for this purpose it is imperative that no further Itusim-.-.- 
encroachment be made upon this area. 

It is also the intent, as needs develop, to bore through I lie Bernal hill- 
with a tunnel directly south and in line with Capp Street, also to span 
the lslais Creek section witli a viaduct and by following the contours itl 
the lands directly south of tile lslais Creek section to lie into boil, 
existing and future highways and rapid transit lines. 11 is also pos- 
sible, by reaching north of the Capp Street Widening Project at Van 
Ness Avenue extension, to project further transportation facilities to tin- 
down town district. 

1 recommend, after full consideration by your Commission, that yon 
go definitely on record with a further recommendation from your Com- 
mission to the Board of Supervisors as being in favor of this project, . -a. 
that further conflict on account of zoning requests will be eliminated. 

It is not contemplated that this project shall be immediately com 
pleted, but rather that we shall be put on record and appropriations b< 
made annually from time to time as may be necessary to prevent its 
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...... lost for till time. The recent conflagration at Ewing Field as well 

it.e , Aperiences in the 1906 disaster demonstrate beyond question the 
,.. aI tort Iter value of a fire guard that this project will serve in case of a 
.,...! conflagration in the wooden section of our City. 

I think ii would be well also to bear in mind at this time that no 
,..,„,,diaie expenditure is necessary. Apparently all property owners re- 
hi, a on this thoroughfare are desirous of maintaining their residential 
iuius but would not be averse to having their entire frontage taken for 

L. ,. derat'd purposes instead of being spotted here and there for both resi- 

jiaiial and business purposes. Respectfully, 

M. M. O’SH A UGH NESS Y , City engineer. 

l-tai- Creek Reclamation: 

As previously reported, the lslais Creek Reclamation District, pro- 
,td(d for by the State Legislature, April ti, 1 925, has been formed. 

M. s-rs, Colbert, Caldwell, M. M. O’Shanghnessy and Stuart F. Smith 
• er<- appointed trustees to serve the district. To test the legality of 
t :,<• Reclamation Act applying to the lslais Creek District, a suit has been 
in -united by a property owner. 

In cooperation with the Chamber of Commerce and the Board of 
it.n hnr Commissioners, this office at various times has prepared reports 
(... the proper presentation by the Trustees to the F. S. Government of 
tt.i needs of the lslais Creek Reclamation District, with special reference 
t,. it.e Government’s part in dredging the shoal at the mouth of lslais 
. nek and the discharge of the dredged materials onto the lands to be re- 

. i.tliiinl. 

The report presented to the Government by Congressman Richard 
i Webb (then Supervisor) at Washington, D, C., in April, 1926, re- 
,.i>..l favorable consideration by the Board of Army Engineers and a 
■ . . ..nuiieiidat ion was made to Congress for an appropriation of $1 46,000 
t. a.ud the cost of dredging the shoal at the mouth of lslais Creek. 
With this appropriation the II. S. Government will accomplish the dredg- 
m. ui the flared approach to the Channel and also the shoal southerly 
letr.mi, involving a total of 2,091,000 cubic yards of material a t a 
...,-t of approximately 7 cents a yard. The Reclamation District will 
, u> ui.- cost of the balance of dredging and assumes all costs of the 
,,, 1 , 1 , 1 ,. wall north of lslais Creek Channel, west of Third Street, and of 
1 1 . ,. temporary main sewer. 

Surveys of the 280 acres involved in this work are now under way 
... that a report outlining plans for the proposed work and necessary esti- 
i.i.tivs of costs to start the project may be submitted to the Board of 
Supervisors without delay. 

IU} Shore Boulevard: 

Drawing of detail maps of the Buy Shore Boulevard bus been under 
„-, Practically all of the necessary lands from Polrero Avenue to 
Muieiigu Street have been purchased. Descriptions of all the right ot 
».,> are being made up so that ail needed property may be acquired be- 
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fore buildings are located along the line, as the route traverses a dism.i 
which is rapidly being taken over by industrial firms. An appropriatmi. 
ot $1(10,00 made in August, 1025, and (lie sum of $1:15,000 to he 
available during the coining liscal year will provide funds to ram 

on this program. The total appraisal of lands to lie acquired is a 

mately $850,000. 

Bids for constructing the tindercrossing under the Southern Pacific 
Railroad tracks at South City in San Mateo County are to he opem-.l 
July lit, 102H. This structure is estimated to cost. $210,000. 

Aleman, v Boulevard : 

The light of way of the defunct Ocean Shore Railroad from S;,i, 
Bruno Avenue southwesterly to the County line was purchased by u... 
City for highway purposes. The original right of way varied in width 
from 00 to 80 feet and adjoining properties necessary for a 100-fm.i 
wide highway are now being acquired. The roadway will be extend., i 
on t lie east to lslais Creek docks and will provide a traffic artery on ,.n 
average 2<y, , or less, grade from the industrial district to the potential 
residential territory south of Lake Merced lands, and will he a cross com 
nection between the Bay Shore Highway, Bernal Cut Boulevard and Juni- 
pero Serra Boulevard. 

Considerable progress has been made on the plans for this improve- 
ment. Survey lines have been run; descriptions of the properties re- 
quired prepared; grade studies have been completed, and plans and cross 
sections are being prepared. 
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Length 

Width 

Estimated 

Miles 

Feet 

Cost 

3.01 

125 

$3, 365, (Pin 

4.80 

100 

2,3(15.01111 

1 .80 

125 

85t),0(hi 

1.25 

128 

500,OOii 

2.10 

240 

*1,000,0011 

.45 

188 

175.0011 

2.05 

120 

5 25,0(hi 

.16 

125 

*500,0011 


ent diet JTb, fl ’ 0n , taSe in,Pr0Vement ’ bei "S extension of the 
L Ltd J T" ° r Se:nVil “- r,,n,li “S “•«>"« and 11 , 1 ml the 
coin way."^ <U ,0lden G “ ,e 1>a '’ k f, '° m Fulton Street southerly to I.|,|. 

.... ; ’ * 

rH ““ ^ 

A .summary of the above mentioned projects follows: 

Name 

1 — Hay Shore Highway 

2 — Alemany Houlevard 80 

o Junipero Serra Boulevard 1 gp 

-1 — 19th Avenue Extension j 25 

5 — Sunset Boulevard “ 2 ' 10 

6 — Esplanade, Fulton St. to Lincoln Way 

7— Great. Highway, Lincoln Way to Sloat 

Boulevard 2 y5 

S — Van Ness Avenue Extension 

'* otal 15.62 

■(For acquisition of necessary properties only.) 

, . The U'-opoaed llrrnal <’ut improvement is an integral part of the 

with M g ! Wa f S Planned Within thli City, and will join Dolores Street 
v.th the sou therly section of San Jose Avenue, near .Monterey Houle 

t t ' US addlng anothe r Practical through route from Market Slree, 
to the County Line. This improvement, planned for years, is now 
sured of consummation. At. a bond election held on June 1 -I ,<,-7 
voters authorized the incurring of a bonded indebtedness of $1 400 0(10 
tor the acquisition, construction and completion of “A cut, or excava- 
tion with approach fills, providing an improved route for public highway 
purposes . . . known as the Bernal Cut . . , including a ‘„'- 

pi caches, structures, pavements, curbs, sidewalks, sewers, drainage fa 
cilities, the re-adjustment of intersecting and adjacent streets and othe- 
improvements, and tile purchase of necessary lands.” The vote on the 
bonds was: l ,, or f> 2 ,i> 22 ; Against 17,!)f>2. 

I’nor to tlie bond election, plans lor the work bad been prepared 
in considerably greater detail than is customary. On account of (he 
advanced work on the plans, it was possible to purchase property neces- 
sary for the work. With $135,000 made available out of the general 
fund, 33 per cent of the necessary properly was acquired, plans were 
prepared and borings made to determine the character of the ground 
to be excavated. 


$9, 3X0. tlthi 
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Bernal Cut extends from the .junction of Dolores Street and San 
Jos? Avenue southerly to the intersection of Diamond Street and s'„, 
Jose Avenue near Monterey Boulevard. The improvement will he 4 2mi 
teet Ions, 117 feet fi inches wide on the bottom, with slopes in the cm 
proper or 1 1 horizontal to 1 vertical. The bottom width will he ap- 
portioned as follows: an 8 ft. sidewalk, a 42 foot vehicular roadway', , 
iiSht of way lor double tracks of the Municipal Railway and a liniilm 
rishr ot way on (lie west side for (lie Southern Pacific Company, will, 
retaining walls four feet high on either side of the bottom. The railway 
rights of way will not he paved, but will be fenced off from the vehicular 
roadway. There will be a sidewalk (i feet wide constructed on the he 
ot the cut on either side. The present cut of the Southern Pacific Onin. 
pany has a bottom width of 20 feet. 

The estimated cost, of the project, $1,400,000, is apportioned as 
fellows: 

$579,000 for Contract No. 4, *83.400 for Contract No. 2. *18 (Mm 
tor Contract No. 3, $<>15,000 to acquire property, $44,000 for engineer- 
ing, and $60,000 for contingencies. 

Contract No. 1 will embrace the following items: 250,000 cubic 
yards of cut and 50,000 cubic yards of fill; the reconstruction of Randall 
Street between the Southern Pacific Company’s right of wav and Cheney 

Street; the construction of approximately 5,300 lineal feet of masonry re 
taming wall at the top of slope in the cut; a complete drainage system; a 
concrete bridge between Richland Avenue and Miguel Street; a concret- 
bridge extending from the end of Highland Avenue to Arlington street- 
the removal of the existing arch bridge, and the construction of a con- 
crete girder bridge at Bosworth Street. — estimated cost. $250,000. If 
no delays occur, work will commence on Contract No. 1 by May li; 
1D2S, and should be completed by September 1 5, 1 929. 

Contract No. 2, which will consist of a permanent asphalt pan-, 
ment in the cut, all curbs in the cut, and a temporary macadam pare- 
ment on the fill; walks, coping, and fences; will cost approximately 
$83,400. Work should commence on this contract about September 30tli, 
1929, and ought to be completed by (lie end of January, 1930. 

Contract No. 3 will consist of a permanent paving, curbs, walks cop- 
ing, and fence, and concrete steps from Bosworth Street to the top of 
the Bosworth Street Bridge— estimated cost $18,000. 

Contract No. 3 should be awarded not sooner than June 30, 193P 
so that the fill may have ample time for sol t iemonl . If this contrac- 
is awarded on June 30, 1930, the entire project should he completed bv 
September 30, 1 930. 

It will be necessary lo remove the existing bridges across the “Cut," 
i. e„ the Charles Street Bridge, and the Richland Avenue-Miguel Street 
Bridge. The bridges removed will be replaced by reinforced concrete 
structures, one to he constructed at Highland Avenue and another con- 
necting Richland Avenue and Miguel Street. At Fairmont Street, a 
small bridge carries the 30-inch riveted wrought iron main leading from 
San Andres Reservoir to College Hill Reservoir. 
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SI’HCI A If 1*110,1 lit 'TS AN D IN VKSTK.ATIOXS 
l-InK Fieek Reclamation: 

Work has progressed satisfactorily on plans for the reclamation 
.,{ the Isiais Creek District. 

A decision (S. F. case No. 1 1 948 ) establishing the legality of the 
ln,tiirl was handed down by the Supreme Court January 21, 1927, in 
,ui opinion written by Chief Justice William H. Waste. In accordance 
whh the procedure set forth in the Act of Legislature approved April 
i, pun, the plans were submitted to the Board of State Harbor Com- 
iid -sinners of the State of California and approved by them on May 18. 
l P 2 7 . 

The Trustees of the District formally adopted the plans and esti- 
■n.i t on May 23, 1927, and filed two copies with the County Clerk on 
M,n 2Htli. On May 27, 1927, they filed plans, certified by the County 
, I.., U . with the Clerk of the Board of Supervisors, with a request that 
,l„. Hoard appoint three Assessment Commissioners who shall spread 
,l„. estimated cost of the work in accordance with the benefits which 
,l„. individual parcels of land will receive. The appointment of these 
commissioners has been referred to the Street and Commercial Develop- 
Committee of the Supervisors and is under discussion at this time. 

The estimated cost of the project is as follows: 

j.-’jl] — $ 866,285 


Rock bulkhead wall 493,867 

Sower 160.000 

Incidentals 50,000 

engineering, Inspection, Collection 50,000 

Total $1,620,152 


Tim 280 acre site was surveyed and a contour map made on a scale 
„ r i (,„•], equals 4 0 feet, with 1-foot contour interval. From the con- 
tour map, profiles were made so as to obtain the quantities of mateiial 
tor the purpose of estimating costs. Fill was calculated for each lot and 
>arli street and crossing. 

Hay Bridges: 

For many years the subject of a bridge over San Francisco Bay 
t„ the east bay cities lias been agitated but it is only recently that the 
necessity for such a bridge has been conceded by practically all interests. 

Fp to the spring of 1927 eighteen separate applications had been 
made to the Board of Supervisors for a franchise to construct such a 
bridge. Right to grant such a franchise is vested in the county on 
Rio left bank of the stream descending, but the location is subject to 
approval by tbe War Department of the United States at Washington, 
"acting through the military engineers who are in charge of rivers and 
harbors, and also by the engineer of the State of California. 
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BOULEVARDS, STREETS A\l) HIGHWAYS 

v 

!■ I in- nipid development of t lie unsettled residential areas of the City 

| Hu- past few years created an unprecedented demand for street 

' mi nts. The value of the street improvements handled through 

If. pai'iinent under public, private and City-pay contracts completed 
i.in.y the fiscal year 1926-1927 was over $ 3, 1 00,000, representing an 
i:. ( a jw of 30 per cent over the preceding year and is almost four times 
value of similar work done in 1 921-1922. 

1 he above figure does not include the large amount of improve- 
_,.i.t> lor which plans and diagrams were prepared during the year, or 
w nii li proceedings were started, and which is now under way. In 
ijdunui. surveys and diagrams were furnished for reconstruction work 
[ .! i l,e Bureau of Street Repair amounting to over $500,000. 

K veil more so than in the previous year, (he major portion of street 
i i.„ p lavements was in the southerly and southwesterly sections of the 
in>. viz., the Sunset District, City Land Association Tract, University 
Vbu.i.d Tract, Bay View Association Tract, and the new residential dis- 
' i.uii west of Twin Peaks. Rutland Street, Arleta to Harkness Avenues (fi 
Woolsey Street. Colby to Somerset Streets and adjacent streets 
it: blocks i , Schwerin Street, Visitacion Avenue to the County Line <2 
Marks i . Munich Street from Excelsior to France Avenues (4 blocks i, 
nib Av.nue, Rivera to Vicente (4 blocks), 34th Avenue, Ulloa to Sloat 

1 .. 1 1 1 1 - v aril (3 blocks), 45th Avenue, Rivera to Sloat Boulevard (6 
t.b.cksi. Monticello Street, Holloway to Sargent (3 blocks), Byxbee Street, 
Ib.llovvay lo Randolph (4 blocks) and Ralston Street, Garfield to Ran- 
dolph ( 3 blocks), were some of the larger local street improvements 
...mphted, Witli the completion of the section of the Westerly Sunset 
Mu r along Santiago Street, this street, witli the exception of three 
blocks, was paved between 17th and 33rd Avenues and work on many 

I ..I the adjacent avenues is under way from Rivera to Santiago Streets, 
j. u, i, section being dependent for a drainage outlet on the Santiago Street 

>. wvi. Similarly, Kirkhani, Lawton, and Moraga Streets, from 23rd to 2 8 tli 
Xvriaiis, and 23rd and 28th Avenues inclusive, from Lawton to Noriega 
Mrrct.s, were paved or are under way as the result of the recent con- 
.•truction of a large section of the Central Sunset District Sewer. Fol- 
low iiiu the paving of Judah Street from 31st to 41st Avenues, most of 
u„ avenues adjacent to this section of Judah Street southerly to Kirk- 
t.ain Street were improved or put under way. 

Fillmore Street from Cervantes Boulevard to Marina Boulevard, 
1 jii ( t -ct in width witli an 80 foot roadway, was paved. Bluxome Street, 
a ln-avy traffic artery, was reconstructed between 4th and titli Streets. 
.-iMiihcrn Heights Avenue, the low grade diagonal street recently put 
: hi,, ugh a portion of the Potrero Hills section, between Carolina and Rhode 
; i-laiul Streets, north of Twenty-second Street, was completed with the 

: .aiing of the roadway and connecting approach streets. Turk Street 

1 . 1, m .Masonic Avenue to Willard Street is being paved. This street was 
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4 .'...id c a minimum width of 88 foot, having a roadwav of 8s toot 
curbs; the additional land having been given by the Roman 
,, ■,, 11 , \nlibishop of San Francisco and the Presentation Sisters. 

visions the residential tracts being improved with streets, sewer-. 
Mi. Davidson Manor, Westwood Highlands, Balboa Terrace, 

,j. Park, Geneva Terrace, and Pinelake Park. 

tUiki-t Street Extension: 

\ ediiiract was awarded and work on the grading and paving ol 
vt it.it Street Extension from Mono to Onl Street was practically eom- 
,1 The completion of this section marks the tinish of the improw- 
i_i..t of this extension, commenced shortly after the completion ot 1 "’in 
li.ie.- Tunnel in 11)18. The extension of Market Street over easy grades 
inter termination at Castro Street, partly over the right ol 
Hi" purchased for the easterly section of the tunnel, and partly over 
streets by straightening and widening them, to a connection 
.it! portola Drive, provides a direct route via these streets and over 
Hutilevard from the Ferry Building tit the foot of Market Street, to 
Hcislthacker Playfield at the Ocean Beach in the extreme south- 
.,,-t.,u section of the City. The present contract, costing $102,500, 
ip,, construction of retaining walls and sewers and the grading 
paving of the roadway. The Market Street Railway Company’s 
u-it.s along a section of this improvement were relocated so as to fit 
I, ,. line of roadway, the Company doing the work and sharing the 
,..,t wiih the City. 

(•i.tml \ icw Avenue: 

•I l„. grading and macadamizing of the roadway on Grand \ tew 
nom Stanton Street to a connection with Market Street exten- 
,,i Eliza heth Street is now under way. This contract also includes 
-miction of 2,100 feet of sewers and the placing of 1,645 cubic 
ot concrete in retaining walls. This improvement will give the 
u ‘., jll n district further access to the Market Street Extension, providing a 
.i.„,i i mite between the Mission and the West of Twin Peaks District. 

(•I iu'\a Avenue: 

•|l lt . completion of the pavement on a 20 foot width ot (,enevu 
v , , Rom Prague Street to the County Line opened a direct cross- 
, . niiiiTinn to the Bay Shore Highway over Geneva Avenue and Walhridge 
between Mission Street and San Bruno Avenue near and paralleling 

rount, l.ine, thus mating the former circuitous IralT’ic route. Pro- 

was made for a future minimum width of 102 loci lor highway 
i lii posi'S along t his ronto. 

Uidniiim St roots: 

la furtherance of the plan for making San Jose Avenue a pari ol 
proposed crosstown Bernal Cut thoroughfare, embracing also Van 
N,->.s Avenue and Capp Street, the section of San Jose Avenue between 
ion ham and Cotter Streets was widened to a uniform width of SI) lent, 
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the City purchasing the necessary properly, and the imprim-m „• 
this section is about completed. Property necessary for the ,, 
of the section between Cotter and Ottawa Streets is now being an,,..; , 
and a contract for this improvement will soon be let. This will 
complete the improvement from Bernal Cut to the County Line. 

The widening of the roadway of Kearny Street from Market Si,.., 
to Columbus Avenue, by cutting down the sidewalk on each side t u - 
was completed. Similarly, the roadway of Clement Street between 
guello Boulevard and Funston Way was widened four feet and six 
xx as added to the roadway of Union Street between Franklin and Sin:..- 
Streets. These streets all carry double car tracks and, by narowin. it- 
walks and setting back curbs, ample width between the cars and 
vehicles has been provided. 

Special Treatment. Improvements: 

Improvements, distinctly local in character but requiring mot.- ti 
the ordinary treatment of local street improvements such as requm;.. 
double roadways, retaining walls, stairways, ramps, etc., are known 
special treatment improvements. 

Tlte following tabulation shows the status at the end of the in. 
yea* ot the several special treatment improvements under considen.ii,,. 
by this department. 


Location 

Golden Gate Heights 

Peralta, Tontasa to Montcalm 

Montcalm, Tontasa to Peralta 

Holladay, Peralta to Adams 

Vermont St., 20th to 22nd Sts 

Castro St., 29th to 30th Sts 

Elizabeth St., Hoffman to Grand View 

Laidley St., 30th to Noe Sts 

Carolina St., 19th to 20th Sts 

Alpha St., Wilde to Tucker Av 

Florence St., Vallejo to Broadway 

Saturn St., Ord to Lower Terrace 

Douglass St., 20th to 21st Sts 

Virginia Av., Eugenia to Winfield 

Bosworth and Congo Sts. (Glen Park) 

Ingerson Av., Hawes to Griffith 

Kingston St., Coleridge to Prospect 

Santiago, 12th to 14th Av 

States St., Castro westerly 

Wolfe, Peralta and Mullins Intersection 


App rox. 

Length Cost Statu. 


4 i/ 2 

mi. $425,000 

Under const i 

1000 

ft. 33,000 

” 

320 

” 9,400 

Plans eompi, i. 

800 

” 45,000 

1210 

” 35,000 

Under consu tl < 

1000 

” 20,000 


500 

” 14,000 

Completed 

000 

” 4 5,000 

Plans comiilt-tt'j 

400 

” 9,000 


400 

” 29,000 

»» 

275 

” 7,000 

,, 

050 

” 19,500 

Completed 

7 00 

35,500 


370 

” 11,000 

» 

2550 

30,000 

Plans incomi»lrt 

1400 

” 49.000 


225 

” 9,500 

” 

1000 

52,000 

” 

500 

” lo.ooo 

1 5,000 
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ent concret^W^i fr ° n . taSe in " )! ' ovenient - bei "S an extension of > !„■ 

Hill 1 Ks ,’ la " a,,e or »™«. running along and upon 

cota Way ° f 00Uie " ° ale 1>a, k f, 0,U son I lie I v U. 

erly to S^XZaT ° f ^ ,IWMn,y f ">“> 

8, The extension of Van Xess Avenue from its Resent south.. 

1 3th "streets at W ‘ SS1 ° n and Twelfth Streets southerly to Howard a'..i 


A summary of the above mentioned projects follows: 


Name 

1 — Hay Shore Highway 

2 — Alemany Boulevard 

3 Junipero Serial Boulevard 

I — 19th Avenue Extension 

5 — Sunset Boulevard 

6 Esplanade, Fulton St. to Lincoln Way 

7 Great Highway, Lincoln Way to Sloat 

Boulevard 

8 Van Ness Avenue Extension 

Total 


Length 

Width 

I'sliiuai* * 

Miles 

Feet 

(\»M 

3.0 1 

1 25 

$ O 

-1.80 

1 0 0 


1 .80 

I 25 

SoU.ll'M 

1.25 

1 28 

Ol.HJ.lm> 

2.10 

210 

* 1 , 9 iii.i, ui.i 

.15 

188 

175. 

2.05 

120 

52a.ii,,.. 

■ Hi 

125 

;» IHI.ihki 


15-02 $9,:;, mi, an. 


■(lor acquisition of necessary iiroperl ies only.) 


1 he proposed Bernal Cut improvement is an integral pan „f 
system of highways planned within the City, and will join Dolores i„, t , 
with the southerly section of San Jose Avenue, near Monterey B„„l. 
'aid- thus adding another practical through route from Market sn... t 
to the County Line. This improvement, planned for years, is now a- 
sured of consummation. At a bond election held on June U lv -7 „ 
voters authorized the incurring of a bonded indebtedness of ’$ 1 .BPj.umt 
oi the acquisition, construction and completion of *\\ out, or e\ca\u- 
tion with approach fills, providing an improved route for public hielnvo 
purposes . . . known as the Bernal Cut . . . including ap- 

proaches, structures, pavements, curbs, sidewalks, sewers drainage fa 
cihties, the re-adjustment of inlersecting and adjacent, id reels aml' otl,,'. 
improvements, and the purchase of necessary lands." The vole o„ i|i 
bonds was: For 52,(123; Against 17,952. 


1 nor to the bond election, plans lor the work had been prepared 
in considerably greater detail than is customary. On account of Un 
advanced work on the plans, it was possible to purchase property 
sary for the work. With $135,000 made available out of the general 
fund, 33 per cent of the necessary property was acquired, plans iver. 
prepared and borings made to determine the character of the ground 
to be excavated. 
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Bernal Cut extends from the junction of Dolores Sired ami 
Joss Avenue southerly to the intersection of Diamond Sired ami - 
Jose Avenue near Monterey Boulevard. The improvemenl will I,, , . 
feet long. 117 feet (i inches wide on the bottom, with slop's in ih, . . 
proper of 1 horizontal to 1 vertical. The bottom width wil i„. 
portioned as follows: an 8 ft. sidewalk, a 42 foot vehicular roa.hue. 
right of way for double tracks of the Municipal Railway and a me 
right of way on the west side for the Southern Pacific Company, *'• 
retaining walls four feet high on either side of the bottom. Til; rain-, 
rights of way will not he paved, hut will he fenced off from the vehicm., 
roadway. There will he a sidewalk ti red wide constructed or, u„. i 
of the cut on either side. The present cut of the Southern Pacific r 
pany has a bottom width of 20 feet. 

The estimated cost of the project, $ 1 ,40 0,000, is apportion, -,i 
fellows: 

: $579,000 for Contract No. 1, $8:1,400 for Contract No. 2 . $| V ,,„ 

for Contract No. 3, $(115,000 to acquire property, $44,000 for ensim , 
ing, and $60,000 for contingencies. 

Contract No. 1 will embrace the following items: 250,000 , ,. 

• ;i yards of cut and 50,000 cubic yards of fill; the reconstruction of Kami, 

Street between the Southern Pacific Company’s light of wav and rii.-ii. ■ . 

Street: the construction of approximately 5,300 lineal feet of masonry i. 
taining wall at the top of slope in the cut; a complete drainage system 
concrete bridge between Richland Avenue and Miguel Sired - a emu-,. ' 
\i brid * e extending from the end of Highland Avenue to Arlington 

the removal of the existing arch bridge, and the construction of a „ 
Crete girder bridge at Bosworth Street — estimated cost. $250, dim. i 
no delays occur, work will commence on Contract No. 1 by .May p 
> 1928, and should be completed by September 1 5, 1 029. 

: Contract No. 2, which will consist of a permanent asphalt p 

ment - in tbe cut, all curbs in tin, cut, and a temporary macadam pn, 
ment on the fill; walks, coping, and fences; will cost approxiui.u. I. 
t, $8 3,400. Work should commence on this contract about September own. 

.; 1929, and ought to be completed by the end of January, 1930. 

V Contract No. 3 will consist of a permanent paving, curbs, walks <-„p 

| in S- and fence, and concrete steps from Bosworth Street to the top ,. 

:!, the Bosworth Street Bridge — estimated cost $18,000. 

:j Contract No. 3 should be awarded not sooner than June 30, 1 

i: so that the fill may have ample time for settlement. If this contra,- 1 

j* 1S aw a r <ied on June 30, 19 30, the entire project should be completed to 

:i September 30, 1930. 

j It will be necessary to remove the existing bridges across the ••(>,„ 

j- >• e - ‘be Charles Street Bridge, and the Richland Avenue Miguel Su.-l 

| Biidge. 1 he bridges removed will be rep laced by reinforced com-tvi, 

I structures, one to be constructed at Highland Avenue and another cm 

necting Richland Avenue and Miguel Street. At Fairmont Street a 
small bridge carries the 30-inch riveted wrought iron main leading 
San Andres Reservoir to College Hill Reservoir. 
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Sl’Kt 'I .Ali lMSOJKCTS AN D I \ V KSTKi ATIONts 
|J*|. i i • t-U Kechtinal ion : 

w , „ I, pas progressed satisfactorily on plans for the n-ch, .nation 

^ ,1.' vision *Ts. bNcase No. 11948 ) establishing the legaiUy «f the 

, . uas handed down by the Supreme Court January 21, U. , in 

" " , . written by Chief Justice William H. Waste. In acco, dance 

l m Acl «r .^.1^ s 

i l,e plans were submitted to the Board of state H.tbo C _ 
the State of California and approved by them on May D. 


‘ Trustees of the District formally adopted the plan* and o*U; 

... ,m Mav 23, 1927, and filed two copies "Kb 1 | ,l _’ ( - <m > ' 

li " 1 1, On May 27, 1927, they filed plans, certified by the ‘>un > 

" uii), the Clerk of the Board of Supervisors, with a request ilia 
,,| appoint three Assessment Commissioners who shall spiead 
, cost ot the work in accordance with the benefits winch 
r ' ' nid.nl parcels of land will receive. The appointment of these 
*’ ' "" ‘ , 1S been referred to the Street and Commercial Develop- 

■ ••:;'n:;;;;;; i ;;e^r^: r visors and is «»<*,. ««.«» at «... ««». 
mm.ted cost of the project is as follows: 


Fill 

Hurt bulkhead wall. 


Incidentals 

■engineering, Inspection, Collection. 


866,285 
493,867 
1 60.000 
50,000 
50,000 


$1,620,152 

Total . , , 

uit( , w ..„ surveyed and a contour map made on a seal, 

- MJ Tr ; w Wttol contour inlerval. From the con- 
equals 40 "J ‘ „ oiitain the quantities of material 

...... lu -K’- pi°fil es were made so as t, oh ro ,. e acl. lot and 

,i„. purpose of estimating costs. MU wan 
. a , I, ?ii , et and crossing. 

" 1C);>7 e i„i,teen separate applications had 

1 r m ‘be spring ot 1J27 e.„bteen construct such a 

N tin In 1 1 " ■ "" 

I. II bunk of the stream (leseen dm., Washington. 

", ,1 -;rt,niiH^' l eS-:.s ,, :h::.e in' Charge of rivers and 
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H, . i jn-s about five years ago before the Supervisors led tbe War 
«<» announce a policy of no bridge north « months ^ 
jiiit ,, i h ., t ] «j 2 5 , a rehearing was Inul ana c.uei 
j,,i, (I,,- dictum was reannounced. 

i -.,11 r ,f the Board of Supervisors hi id public Hkii‘- 

‘■•“r; .‘Lwions fo'r bridse franchises bu, accomplished no, bine. 

" 'r n ‘‘ 15 ! 0 27 the Supervisors authorized the Board ot Bublic 

pi expert engineers, selected from a Us, ot u-n sub- 
W ' i 'lo the 'four 1 local^ 'universities, to study the bridge problem ,n 
:; U ; with the City Engineer, and to report their lindm^ 

' "r: raiding ordinance of the Board of Supervi mrs outlined their 

. entially as follows: lo make a study, inveUiga.lon and 

(i„- ilnvr best locations in Hie order ol tbur H'H«" l ‘ im J • 

I, irance above water, the spaces between piers, Ihe loads, la 
l.u traffic, and tin financial problems involved in const i in i ion 

.. ; . .uiiph tion of a bridge. 

March 24, 1927, the three engineers w.tro aPPtnnB-J; ; ; ■ 

, consulting Engineer of San Francisco; Kobe t K s- 

ihe Board of Transportation of New \oik, and - 
'' "I/of Engineering, retired, of I'niversity of Illinois, and 

■ plall9 maps, photographs, ami all available data on sound- 

| ‘were furnished them. Their report was submit. ed to 

‘ iMiblic Works on May 9, 1927. 

' " lllial ,, of Engineers recommended as the best location that «- 

, ... fmm uincon Hill to Alameda Mole. A loop is provided to 

' ", rlins on Fremont, Tehama, Seventh, and Bryant Streets. M.n- 

"approaches will he 4 Per cent for trains and 9 per con 

1 ; obi U The central section of the bridge over the mam pa t ot 

" uo'fect long, will have high level spans with 150 lee, eleal- 
,,-e-m !,i"l, water. There will be two 125(1 foot «P»"* m-M _lo 

" "’.‘-inch-co water front, followed by a series of spans ol Iron, ,■><> 

' 1 antt-co wait Alameda Mole will be 

«« ...» - " 



railway tracks, and on an nppe, d. < k a 
?..i licn-nl for four aulo I raffle lanes. 

u.,. sons sol rorl " ^1-, 1 ! 1 , i 1 ,u. r Vli ,, .-V-.'-t ' V.'.iuV- 1, 1 ,", w'...-,*! population •■enlcrs 

V ,S | oMh.-'lny all existing inter urban lines may reach the 
Um" lameda and’ Oakland termini reach the prineipal l.all.e 
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uniTI evards, streets and highways 

it. increase in use of aufomobiles bas^rought demam 

, liU u- and better roadways, no ia f traffic and boulevards to points 
nir 'St bMh m 4bTn C rCity and in the neighboring counties. 


. . „ r ,. pat Five ” of 1906, but little considera- 

1T ior to San Franciscos G cat 1 thoroughfares, 

..... given .o boulevards "^" A '» e nuJ we,“ «b«» P«™d 

— obiie «« i- Wnnln. «• nr 

HESS- pl«". .boot 

establishment • bvo.'l, lto ,„ 

eve tb« e.'.bUsbm.n. .1 n™ £»•» c 0 „a, tl .„s ,»b- 

. the existing- checker boai .y , a)tho the devastation of a 


, * under M M. O’Shaug'hnessy, as City En- 
in this department, und • and mapped out a pro- 

formulated a comp e e ou ^ special taxation or special 

>'"• ** gradual development. ^ u 1 completedl having been 


The 1913 program included construction 
10" f""t thoroughfare 4500 feet long fio. -J ^ , ong from Third 
Hunter's Point Boulevard, 8C > fee ^ 40 feet wide and two 

Hilt to Hunter s om , i> 0 rtola Drive, encircling Twin Peaks 

..Us long from Clayton Street 1 ; 70 f cet wide, extending 

T CknXt’o‘° p"rtoii Drive l. 0. Ocean Bench; and Bernal Cot, 

'£££ :zr:z Tf j-^j rr 

ZJSS &2 - - — - 


While the 1913 program was being d™, K demand 
mi-ndous increase hi the use o. was not only for streets m 

fm additional traffic facilitie... lo the suburban areas in San 

the City, but also for avenues 11 ^ bccau8e travel to and from 

r^^™*™** throttled by the delays and meonvenumee 
uf ferry travel. 
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The Clty Engineer therefore proposed the boulevard bond B- llV 
$9,380,000 for the construction of 15.62 miles of highway as main... 
the last annual report. This bond issue was authorized Nov.-ml,,, 
192, by the vote: For, 92,867; Against, 25,638. On November 
City Engineer requested that funds be made available as follows: 

Feb. 1, 1928 $2,500,000 

• U!y J - 1928 2,500,000 

Jan. 1, 1929 2,500,00(1 


July 1, 1929 


Total.. 


- 1,880,000 
$9,380,000 


This would allow completion of the boulevards as planned, inela, re- 
paving, by June, 1980, allowing sufficient periods of time for fill- to -a- , 
in the interim. 

11 In accordance with the City Engineer’s recommendation the »„: 
bloch of bonds was sold on February 27, 1928, and preparations ale 
ioi ward for the sale of the second block. 

Bay Shore Boulevard from Potrero Avenue to the County I u , * 
distance of 3.01 miles, will consist of a 100-foot roadway with 'side,.',* 
12.5 feet wide. The State is about to receive bids for extension of -i 
highway southerly from the County Line to South San Francis,-,,. ,:.V 
tance of about 3.5 miles, for approximately $700,000. The Ciu'- h,;, 
is divided for construction purposes into five sections, A, B, (’, |i ;i ,„, , 
and these again in some cases, into separate contracts. 

, , ? n A extentis from Potrero Avenue to Silver Avenue, a d,-i, . 

too?? . C ? traCt N °- 1 for this secti0 ” was awarded on Ju,„ n 

1J28, to L. J. Cohn for the estimated price of $22-1,847.98 for gt 
sewer, pavement, etc. Work has hem, begun. A second contra,-..' hi: 
on, will cover the construction of pavement on portions of Uu- ; ,i. ... 
where new fill is being made and permanent, pavement cannot „Ju 
placed. This section should be ready for use about January, l 

,7 iq S ; Ct : 0 "? eXtUn<iS f, ' 0m silve, ‘ Avenue to Pnnl Avenue, a distanc, 

tZr The construction of this section is being done under on 

fact awarded March 2, 1928, to Federal Construction Company m 

her mi 1928 $ to he complete,! in' fee,,,. 

-Section (!, 2119 feel long, from Paul Avenue to Third Street 
he done under two contracts, neither ol>hich has been yet awarded 
account ol difficulty m ae.p.mng the numerous parcels of land nece-ai) 
lor the improvement. 

Section D, 1600 feet long from Third Street to Tunnel Avenue i... 
San Bruno Avenue will be constructed under one contract of the ,,-u 
mated value of $237,000. This contract should be let during August. 
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Section K, 2500 feet long, from Tunnel Avenue lo tin- San M*t« 
County Line, will be constructed under one contract, estimated at it.. 
000. This also has been delayed on account of property acquisition. 

At the intersection of Bay Shore ami Alemany Boulevard, a ,tuna 
drain to carry the flow of Islais Creek is being constructed out of b uli l»- 
r, vard funds under a contract awarded March 2, to L. J. Cohn in tin- ,-n 

i - a l ed f mount of $59,594.40. Work is 35 per cent complete and .h„uU 

be finished m September. The drain is a reinforced concrete conduit W 
feet long, consisting- of two compartments each 8 feet 6 inches bv 11 
feet, and resting on piles from 00 to 85 feet long, set four to a bent 
with bents at 2 feet 3 inches center to center. The heavy foundation a 
used to give the drain sufficient bearing power to support an indu-trui 
spur track that is planned for the future. 

Alemany Boulevard has been divided into six sections This b, ul • 
vard is 100 feet wide, with 80-foot roadway and two 10-foot sidcuidU 

Section A, 7100 feet long, extends from Bay Shore Boulevard to 
Mission Street. Plans are under preparation. 

Section B, 3900 feet long, from Mission Street to Ocean Aw-aue 
will be constructed under two contracts. The first of these was auanl, I 
Maich 10,^ 1928, to Eaton & Smith for the estimated amount of $|m,, 
763.41. The work is 42 per cent complete and should be finished f, 
October. The second contract will be for the permanent paving „f u, 
portions of Contract No. 1 that are on fills which must be allowed 
season for proper settlement. 

Section C, 7800 feet long from Ocean Avenue to San Jose Av, 
will be constructed under two contracts. Acquisition of necessary 
erties is not yet complete. ‘ 

Section D, from San Jose Avenue to Orizaba Avenue, a distune. 
1630 feet, will probably not be constructed for some time, on account „f 
the heavy expense of boulevard and railway grade separation, but f„, 
tie present the boulevard will be routed over Section Dl along Sickles 
Avenue and Sagamore Street, a distance of 2300 feel, to Orizaba Avniue. 
Contract for this latter work, for the estimated sum of $58,500 should l 
let in September. 

Section E, from Orizaba Avenue to Junipero Surra Boulevard, a fit.- 
tance of 2710 feet, will be built under two contracts estimated at $7.1, nuu 
and $50,000, respectively, which should be awarded in August. l‘r.q,ci 
ties are now being acquired. 

Junipero Serra Boulevard as now existing is a 25-foot paved roadway 
on a 45-foot right of way. The new plans provide for a 100-foot pave 
ment and two 12% -foot sidewalk areas for a length of 1.80 miles from 
the intersection of Portola Drive with Sloat Boulevard to the San Mateo 
County Line. The work will be done under two contracts on which the 
estimates aggregate $600,000. Negotiations for rights of way have ,i,-. 
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_ 955x7 teams at io' ec . 
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\7'oc,T‘! "<1 << « expected that cents,,,, wil , bc 

B °tr - 

co-operation of San Francisco and SmTlWot ,g ^ way> . ls contemplated b, 
way district Plans *»•*» f • Jateo Counties as a joint l,i k 'r 

mile section from the Pn T V-" 8 ' rapidly ,or -"^ruction of th~ ,n 
tion with El Camino Real'StwIen “ UtherI f and southeasterly to a Jul , 
so-called “bottleneck.” awnc a e and San Bruno, beyond th. 

=r* » <•» 

pavement and two 10-loot sidewall- ° Way w,th 80 feet of 

Municipal Railway right of wav lnte, ' liUction "ith tU 

of right of way, of whih the Silw b ° U,eVard Wi<le,ls lo k -< 

roadways, each 44 f"t wide Jn ? V the cu ” tlal 82 feet. T*„ 

sidewalk areas next the 

an intersection with the new T,, n ln c s P an W1 continue lo 

Avenue. " tW Junipero S °™ Boulevard at Wore,-,!,., 



Ti., c tt **«**« ««. 

thitd eontsact eevess , Jo , ' , Z 7”"" ^ 

■■■“' r K - t ■ » th‘ 

leet * **" «' th. 

issue. To date $ 66 , 04 ! 50 has lee, f Boulevard, under this I 

estimated value of lands to he boughtT $ 1 ,<>?)'<), 000 . ^ “’ Ui 

0^to n u^ " aS Pn — , - i entisfactuplj . 

this work was under way ad v,*' 0 ' Way had to ■» l»urchn.,d. 
Boulevard Bonds. advance ot other items included in ,h. 

Contract No. 1 for construction of 22:12 feet of v , , 

the Ocean frontage of Golden Gate P ul- w. ■ , , , Lsplana,k ‘ al ”"d 

to Healy-Tibbitts Const 1 ; ,, ' ‘ w ‘ ,! ' awarded on March 2, lie's 

$629,948. A second contract for th”. ,1, |‘t y ^ nmoum „i 

vaxies from 1 fifj to 11(11 feat -ri l|p , aioa. he width of xua.laa, 

hy A„xi, This Wifi 

Lsplaa.de hutxo Heights to tho soathexly 

“ZZt ! r ^ - s '“- 

fxonting the Ocean Beach, , w . 5 „. fool Z'ZyZZZ M 1,“'^ “'l 



Construction of I’.Uactu-rs 

OCEAN 15 EACH KSl’HAN A 1 >1- 
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parked strip; a parked strip varying- in width around 100 iV.-t and 
mg a 20-foot bridle path; a future lower roadway -10 feet wide ,7 
east side and a sidewalk varying- in width from 10 to ID feet. Tu„ 7. . 
pedestrian underpasses will be provided, one at Judah Street l)n , 
Ocean Terminus of the new Municipal car line and one at Taraval <u ' 
Bnls will be received July 11, 1928, for Contract No. 1 on whirl 
engineer s estimate is $154,694.50, covering- grading, temporary 
pavement 8 inches m thickness with oiled wearing surface, d.an. 
lghting underpasses, etc. A second contract, to be let in about 
w "'elude construction of permanent pavement, which will be 1 ,' , 
base J , a inches thick and with Ifc-inch wearing surface, placed 0 «, 
t the temporary macadam. Estimated cost of Contract No. 2 is $2_'u,m. ’ 

Van Ne„ Avenue Extension, the eighth and last item in the it,:,... 

0 bond piogram, calls tor an expenditure of $500,000 for tin- , 
chase of property necessary lo extend this 125-foot avenue old 

A . l!SSI ° n ® tl ' eet t0 Howani Stl ' ee t at Thirteenth Street \„ ,7 
action has yet been taken by the Supervisors on the City Engim'.-rk 7' 
ommendat.ons for location and alignment of the extension. 

In this boulevard construction, permanent pavement is being i 
only where the roadway is in cut and offers no chance for seuu‘7' 
o! all jobs except the Great Highway, in which black base will 1.,- „ 

!hr^ ane, f FTT C0 ' 1SiStS ° f an 8 - inch concrete base uni, i ' 
ZfZe bl,Kler and 1,4 i,lches of asphaltic concrete u„u7 

The asphaltic wearing surface and binder are of the thickm- - 
8 -rade that have proven most satisfactory for the conditions in f, 77,7 

The concrete specifications have been revised to fix the amount . , 
cement at 6 sacks per cubic yard of finished concrete, to especially si,., 
the quality and grading as to size of the rock and sand, and u, 
definite water content. 

... . . These modifications of specifications together ,with an incic.o, „■ 
thickness of concrete base from (i inches to 8 inches, are resuhiiw 
pavement of better quality than has heretofore been laid in San l->a„7.7 

m hllS . ° r 7 th T' P ' a 7‘ S liable to settlunlent a temporary macadam 
n cut 8 inches thick with oiled surface is laid now, with its surface at mu, 

a Um th" dll 7 W,l ‘ 77° as a |MW,! r «>- U><‘ concrete which will he lam 
U U fl “ Ks tlM) roiighly compacted by a season or more of weatherm. 

In all boulevards under construction conduits arc being installed i„. 
lighting- and for the various traffic signals, and electroliers are hem- 
erected. 

In addition to the main boulevards above mentioned, it is 
planned to give San Francisco another main outlet to the south 1-y u , 
construction of the tri-county Ocean Shore Highway, which will exl.,1 
10111 JunipL ‘*'o Semi Boulevard across the Skyline Boulevard and them, 
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generally along the line of the aban.loned Ocean Mom 
M 'sant-, Crux, a distance of 76 miles. This highway will have 
‘‘*"7;" i 111 feet on a 100-foot right of way and will be built on easy 
‘ ‘ in, liminary estimate of cost is $ 5 , 800 , 000 , which wdl be borne 

1 g a n Fiancisco with minor assistance from San Mateo and 

;77 ;; 1Z 'counties. Steps are now being taken toward the formation 
. ...wit highway district comprising the three counties. 

Bernal Cut Boulevard plans have been completed and it is con- 
. • , u .,| that the work be done in two contracts.. 

77.u-.ct No 1 includes the removal of all bridge structures within 

a L of the project, notably the arch structure now can; mg 
7;;,t-n Ibicdic tracks over Bosworth Street, the vehicular bridge,-. 
"77‘. railroad at Charles Street, and the foot-bridge and pipe budg. 

t o t ,.,, e t A new bridge of concrete girder type will be c , 

*; to carry the double tracks of the Southern 

7 "7. \ -7, niany the double tracks of the proposed Municipal Kailway 
’77.' ml*, a 42-f’oot vehicular roadway and an 8-foot sidewalk. '-stimate‘ 
,l '‘ ‘ - , •, *220 000 A concrete vehicular bridge, es m < e, 

^ «« « -.rnitfS? 

to Arlington Street. A third bridge, estimated to cost *11.00 > 
| mi i t for pedestrian traffic from Richland Avenue to Aliguc 

", -ground in the form of an inverted siphon. 

contract will also include grading and construction of wall, 

. ,.77 sewers, pavement and coping and necessary electrical woik at 

., of approximately $550,000. Permanent pavement will 

Y'"‘, on po.t ons of the roadway that are in cut and temporary pave- 
■' r, , p°,io» ,!.«t i. to bo construct... ... M.# - ««*«-« 
,J b„b Will bo ooco, .0,1 b» ...i .bllo o .Sop,. ...bo., U-»- 
,; ; U || take approximately $570,000 for completion ot this woik. 

Contract No. 2 will provide for final permanent pavement on Hu,l 

rsarrew = 

i This will cost approximately $20,000. 

Contract No. 1 could have been let and work begun except lo. the 

( i.mpanv, which now operates a rail Hue at t u. m e. 

Market Street Extension, Section B, from Mono Street to Onl 

M,l ‘ ct h!sV^ of T T" 


1 ? 


1 i ! • K» r \ r ni.‘ i.-vcivi.m.'uivi- 
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.. („ thu south with Section C, a 46-foot roadway on a 70-foot right 
77,y ;; 4f)0 feet long, extending to Twenty-fourth Street, which In, 

■ completed for several years. 

h,,m Twenty-fourth Street southerly and westerly the Market Street 
is known as Portola Drive. This is at present a narrow ts.nl- 
'. . lW .,i roadway for 3360 feet until it opens out to a pased width o 
V V- -t During the year, 500 lineal feet of this wide pavement has 
1; „a to meet tract improvements adjacent thereto. Plans are com 
" £ for widening the narrow pavement to 80 feet, with two 10-toot 
! u-aalks and for improving the alignment. In advance ot the la 
, contract for this work fill is being placed where necessary as ta, 
“ .material is available. The estimated cost of this work complete s 

UTi.-MH). . . 

Laguna Honda Boulevard is an important crosstown arterial l.nK 
- seventh Avenue in the Sunset District to Forest Hill, whence there 
connections to Portola Drive and the main boulevards to the soutl . 
...cent there is a narrow strip of temporary pavement along Laguna 

a distributing reservoir of the Spring Valley Water Company 

llh .icpartment has been striving for several years to secuie an appi 
. for improving this roadway to proper alignment and suthc.en 

-citl,, and plans for the work were completed about three years ago, u 


koosevki.t wav 
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SO far, funds for the entire project have not been provided. An e^u , 
piehminaryis the construction of a sewer, which is now under wav . 
noted elsewhere in this report. It is to be hoped that the boulevard 
stiuct'O" may follow immediately upon completion of this prelum.,., .. 

The ,. pli ? nS C ° ntemplate a roadway along- the westerly edge of i- 
ahe, well above high water so as to allow future increase of 

w h C wL l' S if® m ° St imp0rta,,t rese rvoir supplying San F,a„vo . 
ith watei and all precautions must be taken for its purification 1 
ensive walls are required both to elevate the road above the lake and - 

wn’be ^ ^ SalUi hiH 0,1 th « West - The right of J 

Y +1 , , Wlde tor a len «* h of 3,810 feet. Except for the <eet.„' 

along the lake, two sidewalks are planned, varying from 12 feet to 6 f, 

» width. On the lake section, there will he hut one walk (i feet u,.v 
Hoadway varies from 60 feet at Lawton Street to 40 feet along the U 
and 46 feet at Plaza Street near Forest Hill Station. Provision i< 

°? * fU , tU1 , e '" aln ° Utlet {l '° m Sutl '° Porest t0 ^ke care of traffic ul, . 
this land shall have been subdivided for residential purposes. Fstimau.i 

, ° f La ®' una Honda Boulevard, inclusive of present sewer construe 
tion contract, is $225,600. con u “' 

ten Roo ! evelt Way is a boulevard 3900 feet long and 60 feet wide .. v 

Streets' 1 P ° Urtee, ? tl h ancI Alpine Stl 'eets to Seventeenth ami claw,... 
Stieets. In the annual report for 1925-1926 it was noted that the ,, ,4 

S 3ncl Walls were completed and temporary paving laid l) U m,g I, 
year, permanent paving has replaced the temporary paveinenl m 'Id 
places, thus completing- the paving of the entire boulevard. 

MelJeTstro, Boul ^ var ^’ 70 feet ^de, extending from Portola Drive t„ 
Mehose Sheet in the Sunnyside District west of the proposed Glen Pa.K 

Reset von:, a length of about 6200 feet, is not only a useful ciu<st.,u, 
loute but gives the Westwood Park vicinity a satisfactory ioute dour' 
n via Market Street extension. About 3500 feet of this boulevard ha 
aheady been dedicated to public use and the City holds deeds to the „ 
mainder. The northerly end connects to the constructed part of Ia M i-.. 

Statfon B ° U 6Van ’ WhlCH ”° W te, minates ut Plaza Street near Forest ihii 

and + , 7 e T d , Land ) S Panhandle - a connection between Alemany BoulcvaiJ 
h d t a , b0 7 eVart Pr ° P0Setl to eMci rcle the Merced lands now being 

fZt Vjt T f r the Wat01 ' COmPa, ' y ’ b “ S Projected a Z 

Stanley Stzeet, from Jumpero Serra Boulevard to Orizaba Avenue A- 
estimate of $200,000 has been made as the cost of the property to L, 
acquned lor the extension. The plans provide lor a “Panhandle" - , 
nection 2400 feet long and 300 feel wide. * " ‘ 


Cate P ,‘ e Pa "bandle Extension-all extension of Golden 

ate Iaik Panhandle from Baker Street to Market Street near llulmc • 
Avenue has been under discussion for years. This extension is |„ K |,| y 


CITY AND COLNTY OF SAX FHANFlSCo 


1 ? 


, .„ it would give a wide and almost level roadway to relieve the 

‘ ‘ tl . a ffic that is constantly passing between Market Street and 

ntzict on the east and Sunset and Richmond Districts on 
studies indicate that for this extension 4600 feet long and _ 
wide, practically $3,000,000 will be required. 

M nclLneous Street Construction. 

While the construction of boulevards occupies a more striking place 
. tl , , u blic view, of no less importance is the paving ot local streets 
addition to the above enumerated major highway projects, t. 

... almost the usual volume of street development work throughou 

1.. , , nv. The marked increase of work noted last year has been checked 

i, ul -arily by the slight business depression but again the gicn u 1 

1., ', ,,.- i he work has been in the southerly and southwesterly paits ) 

r.wa ami in the residential areas west, of Twin Peaks where the tisu. 
m.,,m.t of pavement, sewer, sidewalks, etc., has been pbteed. 

The most noticeable units are Noriega Stieet am -oi >-.-c 

with some adjacent blocks, totaling 6500 lineal eet ot payment 
Twenty-eighth Avenue from Judah Street to Pacheco btieet, utl. 

. . blocks totaling 9000 lineal feet. These and other paving unit., 
tifsaml Sunes^of the Sunset District are quickly r eclaiming tins 
, residential use. Added impetus has been given to the v oik ot 

by the construction of the Westerly Sunset Sewer, Section b, 
I.!.,, I, will lie described elsewhere. 

Development of single blocks of pavements and o sewe is has be n 
., , ounced in the Lakeview District, the valley ot Islais Greek t om 

View to Mission Viaduct, and around the rapidly developing im us- 

i in the Bay View District. The completion ot the widening and 
‘ ot - Tu ,. k Street from Masonic Avenue to Willard Street has pio- 

rr, a “ Jy tar Prom U» W-ton. A*WI» » «» 

Di.-ti id- 

Widening Streets: 

la addition to the new boulevard and highway construction, the 
f,. .hues for handling traffic have been increased by the widening 
, aIlV of the main streets and connecting arteries between disti .. . 

*«» 

-ale walk widths. 

The widening of San Jose- Avenue to HO feet, begun -v-era years 
lrls been completed. This avenue is now a lavonte aite.y to 1 ‘ 
mtlllai automobile traffic, much of which is now diverted horn Mission 

M,V ‘ A similar improvement on Noriega Street front Twenty-.irs. Avenue 
luit vei"hl h Avenue lias been carried on ‘lining lu. yi a . 
u ,,,„ s .|ht' center of the Sunset District on easy grades, was oi.g- 
.., 7 , 1 V dedicated 80 feet wi.le and laid out for o0-toot roadway and • 
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Improvement 

Construction Under Way or 
Completed During the Year: 

Golden Gate Heights: 

Grading, Walls, Stairs, Macadam 

Peralta Ave., York to Montcalm: 

Grading', Walls, Macadam 

Holladay Ave., Peralta to Adam : 

Grading', Walls, Pavement 

Vermont St., 20th to 22nd Sts. : 

Grading, Walls, Macadam 

Castro St., 29th to 30t.h Sts.: 

Grading, Walls, Macadam 

Florence St., Broadway to Vallejo: 

Walls,, Stairs, Pavement 

Grand View Avenue: 

Grading, Walls, etc., complete, Paving, 

etc. Contract No. 2 

Montgomery St., Green to Union: 

Grade, Pave, Sewers, Walls, Steps, etc.... 
Pedestrian Underpasses: 

(2) Fleishhacker Pool 

Plans Complete: 

Pedestrian Underpasses: 

Market St. in Congested Traffic Dist. (4) 

Clayton St. Widening at Market St 

Burnside Ave., Bosworth to Chenery St: 

Pavement, Steps, etc 

Glen Park Terraces, Bosworth to Congo St: 

Pavement, Sewers, etc 

Ingerson Ave., Ingalls to Griffith St.: 

Pavement, Walls, Steps, etc 

Kingston St., Coleridge to Prospect Ave.: 

Pavement, Walls, Stairs, etc 

Montgomery St., Union to Greenwich: 

Grading, Walls, Stairs, etc 

Santiago St., 12th to 14th Ave... 

Paving, Sewers, Walls, etc 

Twentieth St., Sanchez to Noe St.: 

Pavement, Sewers, Walls, Stairs 

Valley St., Castro to Diamond St.: 

Pavement, Stairs 

Corbett Ave., Clayton to 24th St.: 

Pavement, Walls, Stairs 

Plans Being Prepared: 

Stanyan St. Widening, Oak to Frederick.... 
Coso Ave., Prospect to Winfield: 

Pavement, Steps, etc 

Monterey Blvd., El Verano to Sail .Jacinto: 

Widening Roadways . 

Kezar Stadium Road: Pavement 

States St., Castro to Levant: 

Elevated Sidewalks 

Union St., Montgomery to Calhoun: 

Grading, Walls, etc 

Utah St., 18th to 19th St.: 

Pavement, Sewers, Stairs, Walls 

Wolfe, Peralta & Mullen Ave. Intersections: 
Grading, Pavement . 


Length 

Width 

Approx 

Ft. 

Ft. 

Cu»l 

414 mi. 

variable 

$ -12.7, m."' 

1,000 

60 

Od.ll 1 " 

800 

60 

ifl.llu,. 

1,210 

80 


1,000 

112' 6" 

2 u , up . 

275 

80 

T.UtM. 

2,850 

44 

oM.nu.i 

275 

62' 5" 

if>, uu. 



1 l,7u, 

125 

8 x 12 

i of), One 



2 1 ,iiii" 

212 

60 

7.P." 




1,508 

80 

19,1111" 

226 

40 

Ilf 

687 

64' 9" 

t)0,itPu 

800 

200 

80 I 
70 f 

7 1 ,111 • 

560 

61 


5 GO 

6-1 

1 li,UP(> 

8,800 

50 

1 U0,miti 

2,100 

90 

no cstiniau 



.III, Oil" 

1,200 

80 

liG.UUP 

2,000 

60 

tiU.UUn 



h.tnm 

240 

68' 9" 

no ostihial. 



lin,Upo 



2,7m> 
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TRAFFIC SIGNS AND MARKERS 
Engineering: 

iin April 24, 1926, the Mayor appointed the San Francisco traffic 
Committee to study traffic “in the hope of evolving const) uctivo 
-timis and thus bring about improved street, traffic control in San 
, i u.vi.-co.” This Committee, supported financially by the business inter- 
‘V, \.i ,he City, engaged a Street Traffic Research Engineer and after a 
..f study formulated a report on street traffic control. Ordinance 
Will (new series) embodying the results of their studies was finally 
...,l September 6, 1927, and intelligent regulation of traffic began to 
j.ii .',.-de the previous haphazard methods. 

One of the many recommendations of the report was, “ there should 
, ,. established a Division of Street Traffic Engineering of the Department 
• public Works, . . ■” In accordance with their recommendation the 

lAisors on October 10, 1927, passed Ordinance No. 7758 (new series) 

. , , .mug a division of street traffic engineering under the jurisdiction of 
..... Hoard of Public Works and forming a part of the Bureau of Engineer- 
.. . ,,[• tin- Department of Public Works. “The Division . . . shall consist 
, competent traffic engineer who shall be known as the city traffic en- 
, ( to be appointed by the said Board of Public Works, pursuant to law. 

It shall be the duty of the city traffic engineer to conduct studies 
, , traffic accidents and congestion and of other conditions affecting 

-ai\' and convenient use of the streets; to collect facts regaiding the 
, il,., t and operation of regulations controlling street traffic and to^ plan 
,.;ili and otherwise assist the Police Department and Board of Super- 
in the placing, maintenance and operation of traffic signs, signals 

nmrking'S, 

i;. 1). Bun*, of this department was appointed City Traffic hntfineei. 

, nr his direction studies are made of traffic conditions and remedies 
. 1 | ir( ,posed. The traffic division’s recommendations have in eveiy case 
I,...,, approved by ordinance. Many changes were made in the original 
uaiiic ordinance, the system of arterial streets has been modified, load- 
,ag zones and no-stop zones have been located and improvements have 
la-ui made on mechanical traffic aids. The division was called upon to 
uci'innicnd what streets should get preference m the annual stree- 
■ couiistruction program. Due to the dividing of responsibility and 
authority amongst the Board of Supervisors, Board of Public Works and 
Police Department, the work of the division is somewhat handicapped, 
l.ul it is to be hoped that these conditions will be improved as the organi- 
sation matures. 

Traffic Markers: 

During the year one contract for installing 60,000 Pedestrian Lane 
MaiUcrs was let for the estimated amount of $4,8:52. Bids were received 
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j . tla . B 08r d of Public Works on April 4, 1928. Recommendation was 
...ade on April 6, 1928, that the Supervisors appropriate $4,o75 to cover 
:i.c cost of the work and authorize the Board of Public Works to award 
.7 t . cu n tract. On April 23, the Board of Supervisors awarded the contract 
, o j.- j Treacy. To date, due to failure of the Board of Supervisors to 
appropriate the moneys requested, work has not been begun. 

Specifications are being prepared for wiring 500 existing arterial 
signs, which hitherto have not been illuminated. The estimated cost 
this work is $60,000. 

•Specifications were prepared and bids received April 10, 1928, for 
1 oini traffic turning buttons, but owing to lack of funds the contract has 
,.ut been let. 

Street Signs: 

T he erection of street signs has continued systematically in accord- 
,.cc with the plans outlined in former years. Since the standardization 
7 Mgns the City has placed 3,434 type "A” and GOO type “B” signs. The 
iwu- -A” sign consists of a 3-inch standard galvanized iron pipe about 9 
, t high set in concrete base and surmounted by cast aluminum frames 
, s inches by 22 5/16 inches holding four name plates. The plates are 
|, ul -e iron on which are enameled white letters 3 inches high on blue 

i. ackground. The front of the plate has five coats of protective porcelain 
, l oinel, the back, two coats. Cast iron caps and top piece of the frame 

heavily galvanized. The type “B” sign consists of a single name 

j. I.ite oil redwood backing and is set on a building or similar improve- 

at the smaller streets or alleys. Type “A” signs are set generally 
at an intersection, but on the wider and more important streets, two 
0 i sometimes four signs are used. 

During the year 539 type “A” and 82 type “B” signs were set. The 
,-lreets in the older settled portions of the City have been generally well 
marked and the extensions of sign work are now being made largely in 
ilu- new additions. The latest contracts have covered the placing of signs 
m the Ocean View District, Golden Gate Valley, Richmond District, the 
new residential areas west of Twin Peaks and Ml. Davidson and parts of 
the 100 Vara and Mission Districts. 

It is planned during the new fiscal year to place 2n0 type A 
standards in Sunset, Western Addition, Sunnyside, Mission and Kxcelsior 
Districts, to place signs on top of all “Stop” and “Go” traffic signals and 
to repair and repaint existing standards. 

For installation and maintenance of street signs, $10,000 per year is 
available. 
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The asphaltic concrete wearing surface consists ( hy wi-ni.t 
Asphaltic cement, 0% to 8%; mineral aggregate, consisting ni i,; i, ; 
stone or gravel, saml, and stone (lust, 04% to 112%. 

Both binder and wearing surface are spread with a an . t,.,: 
spreader with a raking attachment. Rolling is done with a ... 

12-ton roller followed hy an 8-ton tandem roller. The finished < 

must he true and uniform, with no rolls or depressions in u n > 
exceeding 14 in, from the true grade and cross section of the n..i-:. 
strip. 

Conduits for lighting standards and traffic signals, and paldi. i.tu.t: 
pipes and ducts are being laid now to avoid tearing up the pavrin, m o 
future. Erect ion of electroliers has come to a decided stop da- 
deliberations of the Supervisors, who questioned the type selected i,.. i.i 
City Engineer. 

Pedestrian subways are being constructed on the more imp. at. a: 
boulevard intersections. Locations are determined hy this oft in- .,'u; 
consultation with the Police Department, the Board of Education 
other interested public bodies. 

Two types of construction are used — a standard section for ci„.-...» 
under ordinary streets, and an extra heavy section for use under -t.-a. 
railroad tracks. 

The standard subway is a tunnel (i ft. wide by 7 ft. 8 in. high i . ... . 
by stairways 5 ft. wide located within the sidewalk lines. Tin- , i . , i ; ., 
with its balustrades, would be a serious encroachment on the >m. ,i„,. 
area, especially where the width of the sidewalk is 12 ft. or less, in .,. 
cases, additional width has been obtained by the purchase of a i.-a p 
of land. In one case, the use of different curvature at the prop. in. in., 
and at the curb line, gave sufficient additional width. 

The most desirable depth is with (lie Moor al I I ft. below curb 
This requires special diversion of sower lines, one method being an 
to pass around the stairway, within the sidewalk area. 

Drainage of the subway is oillier direct to the sewer or to ., .a..,,, 
sump from which the accumulated water may from lime lo lime In- 
off to a sewer by use of an ejector operated oillier electrically or frmn 
city water pipe. 

Water, gas, and electric conduits pass through I lie space Inm..:, 
the top of the subway and Ihe bottom of the pavement. 

Lighting is hy lamps set in recesses at 20 it. intervals on both ,-i.i« . 
of the subway. A special device is used lo minimize danger of pill. in.. 

Bay Shore Boulevard extends from I’olrero Avenue lo the Com.:, 
line, a distance of 2.01 miles. Part of the location is along former .-m • ■ 
which have been widened and straightened. The new roadway is 
in width. There are also two sidewalks 12% ft. wide. Although m...-i 
of the grades are very fiat, an S per cent grade was necessary in diuil.im 
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PIC DBSTRI A N S URWAY 


On Alemany Boulevard ill Snntii Rosa Avcmm 

t lie hill south of the Islais Creek crossing. 'I'lie City's work was t i i ■- 1 . : ■ ; 
for construction purposes into a units, called Sections A, li, C, I), unu it 
Section A is (it)Ot) ft. long from Potrero Avenue to Siher Avtii .. 
About 77 per cent of the work under l lie contract let in June, 19:!v i,.,, 
been completed. A temporary pavement has boon placed where tin- m.i. 
grade is liable to settlement. The new boulevard follows for some ili.-t.u,. t 
the line of San Bruno Avenue, one of the main outlet streets of tin- <it> 
This avenue has been widened and straightened, and the street rail.i.i. 
tracks have been relocated and reconstructed. This latter work piin.i 
particularly difficult and resulted in considerable delay. The new Imuit 
vard is in use continuously. 

Section II follows the line of Charter Oak Avenue from Silver Aw-mo: 
to Paul Avenue, a distance of 37 1!) ft. The work was completed l'elnu.ir* 
21, 1929. 

Section C extends diagonally through the blocks of built-up ivm 
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dential sections 2119 ft. from Paul Avenue to Third Street. Tin- 

tion of the necessary properties delayed t lie receipt of pn,|„,...ii: 

April 3, 1929. The contract was awarded on April S to Alumni,., i ( .... 
struction Company for the estimated amount of $74, 123.3 d. and »„ u 
being carried on under a schedule calling for completion by Uriel, ,i i • ■ 
To date 7 per cent of the work is completed. 

Section D, extending 1 COO ft. from Third Street, to Tunmi . 
involves the grading of 200,000 cu. yds. of rock; the maximum d.-|.it. : 

cut is 52 ft. The contract was awarded on August 27, 192s, to Genii. .: 
Farrar, and Carlin, for the estimated amount of $2 1 2, SO", .(id. Tin.- „ 
is now SS per cent complete. 

Section ill is 2;>00 ft. in long! it from Tunnel Avenue to the Sun At.,:. 
County line. Immediately following the acquisition of the in i , . 

properties, contract was awarded on February II, 1 929, to Federal t . ,. 
struction Company for the estimated amount of $ 1 07, 1 1 and u.. 

work is now 35 per cent complete. Relocation of street car track- .■ 
necessary here, us was the case in Section A. 

Alemany Boulevard extends 4.8 miles from Bay Shore Ihml, >..,.s 
near Cortland Avenue to Junipero Serra Boulevard near the County hi.. 
It occupies the right of way of the former Ocean Shore Railway, uhi.t, 
discontinued operations several years ago This right < ■•.•ay , > i ig u,., t , . 
00 ft. wide, was purchased by the City and was increased to luu n , 
widen the roadway. The boulevard has tin Stl-fi, roadway ami un, i.. . 
sidewalks. 

Three pedestrian subways are being constructed. At .Mission s 1 1 . • 
the viaduct completed in 1911 provides complete grade separation l„ iu, . .. 
the two main arteries. 

For construction purposes, the boulevard has been divided ini., • 
units: A, B, C, D, 1)1, and 10. 

Section A extends 7 100 ft. from Buy Shore Boulevard to .\ns.~t,.:. 
Street. Flans for this section tire prepared, and till purchases of light, 
of way are completed, hut construction cannot he begun until cii.oi. 
sewer work shall iirst he done. 

In the annual report, for the lisctil year I927-2S, note was madi- ,.t 
the necessity for a bond issue for construction of a main sewer along tin., 
boulevard. The issuance of 4 ! / 2 iter coni sewer bonds was aulhori/., u 
in the election of November 0, 192S, but, owing lo (lie condition of ii, t 
bond market, no bonds have yet been sold. II is planned to sell, a i ,u, 
early date, enough sower bonds lo carry on this construct ion, thus a 1 hoi 
lug the boulevard work to proceed. 

Section B, from Mission Street to Ocean Avenue, is 3900 ft. long 
Work under the contract awarded Lo 10a ton and Smith on March lit. Oil's, 
was finally completed in March, 1 929, although it had been conditionally 
accepted in January. 
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Section Ironi Ocean Avenue to San Jose Avenue, is 7.N0U ii I..,.* 
About 65,000 CI 1 . yds. of waste from the Ifernal Out lias been u.-„ .1 : 
fill the low areas. Property acquisitions, reported last year as in pi,,*,, 
have now been completed, and at an early date a contract, should h, i, i ; ; 
grading, paving, construction of concrete walls and curbs, and for uIm. 
tion of some existing sewers. 

Section 1) and 1)1 are alternate routes from San Jose Avt-iim : 
Orizaba Avenue. The direct route, Section 1), is 1 630 ft. in length, id..,; 
separation at the Southern Pacific Railroad will lie very expensive 
alternative route i)l will be used until the increase of crosstown tr..;;, 
on Plymouth Avenue makes advisable the construction of the direct 
Contract for this section was awarded on September 13, 1928, to Hamad. 
Company for the estimated amount of $10,884.12, but the right „i a... 
acquisition is not yet complete, and the work has not begun. One pm..; 
could not be purchased amicably, so condemnation proceedings no, 
resorted to. The jury set a value far in excess of the City's appr.u-.o 
so the City declined to purchase. Negotiations in progress indicate ii.., 
the land may be bought at a price substantially less than that set i.. 
the court. 

Section E is 2710 ft. long from Orizaba Avenue to Junipen. Sen- 
Boulevard. The initial contract awarded to Orantield, Farrar and t\„i, : . 
signed on August 31, 1928, which included grading, sewers, ami n,.., 
nent paving of half the roadway, was completed in May, 1929. la u,, 
meantime, the lill which constituted the oilier half of the roadwai i,...i 
become sufficiently compacted so that tinal contract was lei on April 
1929, to Federal Construction Company for the estimated amount 
$28,907 for paving and construction of curbs. Work was begun in J,.i„ 
and is now 32 per cent complete. 

Junipero Semi Boulevard extends from Hie intersection of SI.,,: 
Boulevard and Portola Drive, a distance of 1.8 mi. This lias been cm „r 
the most popular routes connecting to bolh Skyline Boulevard ami i.. 
Caiuino Heal, hut traffic has been fhroHlch hy the narrow 25-ft. pavcim-nt 
Reconstruction of tiiis honlevard will provide a l() 0 -fl, roadway ami u>„ 
12y 2 -ft. sidewalk areas. Negotialions with Spring Valley Water c„m 
pany for rights of way for this boulevard and also for the N i net rent i. 
Avenue Extension were protracted. It was not until March 25, Hu-., 
that conti act was awarded to Eaton and Smilh for (lie estimated atm, uni 
of $347,396.50. 1 lie contractors schedule calls for completion of Hu- 

work by February, 11)30. At present I per cent lias been done. 

Juiiipcro Semi Hinder aril Extension begins at (lie county iim- ,,i,.j 
extends southerly and soul heaslerly into San iVlaleo Homily. This . 

Hi ruction is liiianced hy Joinf Highway Hist rid. No. IP, i„ w |,jib S.,i. 
Ii'ranciseo assumes 85 per cent and Sail Maine Homily 15 per rent „i u,, 
cost. Its object is the development of a new and independeiil high**.. . 
to Santa Clara County, following the route of Alameda de las Pulgaa u, 
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lew hills hack of Atherton and Redwood City. The construction ot 
highway and the further extension of the Bay Shore Highway will 
licit- the congestion of the present State highway, El Caiuino Real, 
*l,i, Ii recently showed a traffic count of 30,000 vehicles in 16 hours. 

The first link of this extension, known as "Unit A," from the county 
,._c to School Street at Colma, is 1 . 1 mi. in length. Plans and speciflea- 
for the construction of Unit A have been prepared in this office, and 
is expected that bids will be called for within 6 0 days. The intention 
m provide a 1 25-ft. right of way, and for the present to grade it to full 
...lib and construct initially a OO-l’l. roadway, consisting of an 8-in. 

• .iter-bound macadam base with 1 %-in. oiled macadam or 2-in. asphalt 

Shoulders of water-hound macadam 4 in. thick and In ft. wide, 
,„i, crete gutters 5 ft. wide, and on the west side an oiled macadam walk 
i u. wide will also be built. 

Unit B, extending from School Street to I he Colma-San Pedro Road, 

-. distance of % mi., will be constructed subsequently as soon as funds 
available, the expectation being that this will be within one year, 
i, instruct ion of other units will follow as quickly as possible. 

Nineteenth Avenue Extension from Sloat Boulevard to Junipero Serra 
!i.,iik-vard at Worcester Avenue, a distance of 1.3 mi., was delayed also by 
initiations for rights of way from the Water Company. Contract was 

* a. ■ riled on February 25, 1929, to Eaton and Smith for the estimated 
, i „,„im of $257,1 42.60, and the work is now 22 per cent complete. The 
...mructor’s schedule calls for completion by November, 1929. The 
:„j,lway will be 80 ft. wide from Sloat Boulevard to the intersection with 
,Lc Municipal Railway. From this point there will be a 44-ft. roadway 

each side of the 32-ft. railway right of way. There will be two lu-ft. 
si.ii-walk areas for (lie entire length of boulevard. On each of these, 
_. ill the Junipero Serra Boulevard, (here will ho a 6-11. slono sidewalk 
_:„1 an area planted to veronica and ice plant. 

Sunscl Parkway is what, was formerly llie block between Thirty-sixth 
*:„1 Thirty-seventh Avenues, 2 10 ft. wide and 2.1 mi. long from Holden 
i,.,ie Parle to Sloat Boulevard. Although the original intention was 
Merely to purchase the lands for this boulevard out of the present bond 
bmls. savings effected may be sufficient to finance also the construction 
„( a portion of this highway. At present tibotil 75 per cent of the lands 
required have been purchased. 

Ocean Uracil Esplanade is the broad highway and parking space along 
Jit- ocean beach frontage, reaching from the bluffs sou lit of the Cliff House 
ihe southerly line of Holden (late Park, a distance of 4298 ft. , of which 
;:J2 ft. were completed during this fiscal year. Two walks 20 ft. wide, 
, i;,-n. lawn, and a roadway varying in width fro in 188 ft. to 199 ft., are 
protected from erosion by the waters of the Pacific Ocean by erection of 
i concrete seawall. Rising from llie sand beach are stepped, reinforced 



Roadway 200 feet wide, 20-foot sidewalks, and lawn 
Great Highway in background 
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, re te bleachers. Bach of these is the sea wall proper, its shape so 
lined as to check the ocean waves gradually and then turn them hack 
iiimiit snlashing or inundating the esplanade. 

don. .hi. .... 1. . »n, « -nr, on. 

„„„ 1 y 14. Prior to I1.nl time, the Omit IWW. < "re .hot. 

boulevard is known, had been washed away frc n time to tune by M«nt 
breakers during great storms. Some protection Had been a horded 
Beurh Chalet by a barrage of piles driven in ti 3 sand beach unde. t the 
direction of the Park Commission, hut the line c piles was vet > »nsiglul> 
and of doubtful utility. 

Before undertaking construction of the plumule sea «ull. thts 
oftice made extensive studies of sea protective rk it. the I n, led mates 
in Europe. There have been many failure: >1 such work p.ewousl. 
constructed, hut although the conditions here are dUtn-ull. large > on 
account of the sand foundation which extends to a depth ol at least 

it is felt that we now have an adequate, permanent wall. »hnh is 
both useful and ornamental. 

Two contracts were awarded to llealy Tibbitts Construction t ompany 
fl „ lh is work, one covering the general construction, which "as a >vad> 
Wen completed, and one the paving which is u-t per cent >«|h < 
■.'should he finished by August, 

(heat Highway from Ciolden Gate Park to Sloal Boulevard. 2 mi. tn 
,, has been completed to form a most boauntul boulevaid. Hu 
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development consists of two 50-ft. roadways, separated by a 25-l't i 

area, with walks, bridle path, ornamental shrubbery, and lawn 
described in the annual report for the preceding fiscal year. l’cdi-.-uriaa 
subways are provided at the more important crossings to allow free a. • 
to the ocean beach. Great Highway and Esplanade, extending a mu; 
distance of almost 3 miles, with widths from 250 to 324 ft., constiti.p 
one of the finest boulevards in the country and afford thousands of p< ..|,i< 
opportunity to view the inspiring beach of the Pacific Ocean. 

Contract was awarded on .inly 16, 1928, (o Gran field, Farrar ai. i 
Carlin for the estimated amount of $131,121, but in September, la-' 
a change to permanent type of pavement increased this amount to 
198.2"). The work was completed in April, 1929, hut was not immediate!, 
thrown open to public use, as the Supervisors wore dissatisfied with ih- 
electroliers specified by this olfiee. Formal opening and dedication up- 
held on June 9, I 929. 

Van Xess Avenue Extension is t Ire last item of the $9,380, ami laud, 
vard bond program. Tt contemplates the extension of Van Ness Awm,. 
South from its present terminus at Mission Street, diagonally to llowai.t 
Street at Thirteenth Street. This is preliminary to the development 
Howard Street as a boulevard, and will produce a north and south ati.n 
4 mi. long front Twenty-sixth Street to the hay at the foot of Van N. 
Avenue. 

The City Engineer's plan for a straight extension met with i 

able opposition from some supervisors who, on (he plea of mm 

wished to introduce some bends in alignment, but eventually the orp in. a 
straight plan was adopted. Some parcels of land have been acumi. i 
hut the remainder will have to await the marketing of additional l.on.i 

Hemal Cut Itoulivaid const met ion is proceeding expeditiously ..i 
though Hie contractor is somewhat behind the time schedule. An. i .. 
delay by the Hoard of Supervisors’ failing to authorise the -Mayor to . nt. i 
into an agreement with the Southern I’aeilic. Company for exchange m 
lands, contract was awarded on October 3, 192N, to MacDonald and K.Ai, 
for the estimated amount of $504,829.39, including demolishing tin- ..hi 
Hoswurth Street bridge, building new bridges at Highland Avenue, Hi. I, 
land Avenue, and Hosworth Street, excavation, and constructing sidewalk., 
fence, sewers, and rubble walls. This contract is now 25 per cent cm 
plete. The schedule calls for completion by April, 1931). The Super 
visors, on request of some interested properly owners, directed that .. 
vehicular bridge, instead of one for pedestrian use, be built at the Kichlaml 
Avenue crossing. 
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ORGANIZATION AND PERSONNEL — (Continued) 

C. M. Taylor Assistant Engineer 

Supervising Major Local Construction, Boulevards, etc. 

F. J. Sheehan Assistant Mechanical Engineer 

Supervising Street Railway Construction and Maintenance 

L ' Glick Assistant Engineer 

Contract Payments, Payrolls 

C. R. Rankin Construction Engineer 

Supervising Construction ot Coast Range Division of 
Hetch Hetcliy 

L. A. McAtee Construction Engineer 

Supervising Construction of San Joaquin Pipe Line of 
Hetch Hetchy 

Thornton Easier- Assistant Electrical Engineer 

Supervising Power Operation of Hetch Hetchy 

Willis O’Brien Auditor 

Hetch Hetchy Water Supply, Accounting and Payrolls 

Retirement 

Retired for Service: 

I. J. Ohman, Assistant Civil Engineer March 1 , 1931 
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Report of the Bureau of Engineering 

DEPARTMENT OF PUBLIC WORKS 
CITY AND COUNTY OF SAN FRANCISCO 
1930 - 1931 

BOULEVARDS, STREETS, AND HIGHWAYS 

Boulevard Construction Out of Bond Issues: 

As was noted in the Annual Report for the fiscal year 1929-1930, con- 
struction of the boulevards under the bond issue authorized in 1927 had then 
come to such a stage that seven of the nine projects authorized were in use. 
During the past fiscal year all of the remaining sections of Alemany Boule- 
vard, except one, have been thrown open to public use, and satisfactory 
progress has been made in the purchase of lands necessary for the comple- 
tion of the extension of Van Ness Avenue from Mission Street to Howard 
Street. Sunset Boulevard is now open for traffic for almost its entiie length 
and its completion is expected within a short time. On a number of the 
new boulevards the temporary pavement, which was laid on sections of 
subgrade liable to settlement, is now ready to be replaced by permanent 
pavement. 

The lower roadway of Great Highway has been permanently paved for 
its entire length of two miles from Lincoln Way to Sloat Boulevard. 

The long standing controversy about type of electroliers for use on 
boulevards has been settled, as will be noted in the article “Boulevard 
Lighting Standards.” 

The status of construction of boulevard projects under bond issues is 
as follows: 

Bay Shore Boulevard 3.01 miles long, from Potrero Avenue to the 
County line, with 100 ft. roadway and two 12% ft. sidewalks is complete and 
open to traffic. In some portions of this boulevard there is temporary pave- 
ment which later will be replaced by permanent pavement. 

Alemany Boulevard extends along the old right of way of Ocean Shore 
Railway from Bay Shore Boulevard up the valley of tslais Creek, over the 
summit at Ocean View to Junipero Sena Boulevard, a distance of -1.3 miles. 
The boulevard consists of mi SO ft. roadway and two 10 ft. sidewalks. 

Section A extends 7100 It. from Bay Shore Boulevard to Mission Street 
Viaduct. During the year the storm drain in this roadway, which was noted 
under construction in last year’s report, was completed, as will be noted 
under “Sewers.” This was followed by grading of roadway and laying of 
temporary pavement on top. 

Section B from the viaduct to Ocean Avenue, 3900 ft. in length, was 
noted last year as completed. However a contract will soon be let for 
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ALU.MAXY BOULEVARD, SEC. A 


construction of the portion beneath and immediately adjacent to the Mission 
Viaduct. 

Section C, 7800 ft. long, from Ocean Avenue to San dose Avenue at 
Plymouth Avenue, is still incomplete. It has been deemed advisable to 
allow the fill to settle further before pavement is laid. A portion of this 
section, however, will receive permanent pavement under a contract for 
which bids are to lie received .Inly lb, 1 *»:t I . 

Of the alternative sections, I) and l)-l, from San .lost! Avenue to Orizaba 
Avenue, respectively 1 630 It. and li l tin ft., const nu-l ion is still being withheld 
on tlie former, while the latter is complete. 

Section E, from Orizaba Avenue to Jnnipero Serra Boulevard, lias al- 
ready been noted as complete. 

Jnnipero Serra Boulevard, 1.8 miles in length, from Sloat Boulevard to 
San Mateo County lino, consists of a 100 ft. roadway and two 12% ft. 
walks. This boulevard is complete and serves a very useful purpose in 
providing an outlet from the city connecting with the main stale highway, 
El Camilio Heal, which leads to all points south. 

The southerly extension of this boulevard into San Mateo County will 
be discussed under “Joint. Highways.” 

Nineteenth Avenue Kxlension, I..'! miles in length, from Stoat Boulevard 
to Junipero Serra Boulevard at Worcester Avenue, was noted as complete 
last year. 


Sensei Boulevard occupies the entire block -HI ft. in width between 
Thirty-sixth and Thirty-seventh Avenues. The boulevard is centrally lo- 
i-ated. 2A miles in length, from Lincoln Way at (iolden Cate Park to Sloat 
Boulevard. A southerly extension .1 mile in length, leads to a junction with 
1 1 ,,, boulevard around Lake Merced, a puti ui of which lias been completed. 
:,s will be noted under “Road and Boulevard Work to Relieve 1 nemploi - 
Ulelll. *’ 

The boulevard lias been divided into live sections. A. B. I) and L, to 
facilitate construction work. 

Section A extends from Lake Merced Boulevard to N orba Street, a dis- 
tance of 1500 ft. The construction was undertaken by crews mobilized to 
relieve unemployment. Clearing of extern ive groves of eucalyptus trees lias 
been almost completed and a small amount of grading bus been done. It is 
planned to discontinue work very shortly. 

On May 20, BKil twenty-one bids were received for construction of 
Sloat Viaduct. Those ranged firm $l(i!i,:i:>!i.7u to 8 11 5,1:!:!. 1 1, the lowest 
being that of Mission Concrete Company, to whom the contract was awarded. 
The work is now being laid out. This viaduct is of the most modern type 
and provides a cloverleaf grade separation, Sloat Boulevard being carried 
over Sunset Boulevard. 

Section B extends 3400 ft. from Yorba Street to Santiago Street. Con- 
tract was awarded to Meyer Rosenberg on September in, 1930 in the 
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estimated amount of $83,7GG.OO. Tlie contractor expects to complete the 
work on July 7, 1931. 

Section C extends from Santiago Street to Noriega Street, a distance 
of 3400 ft. Contract for its construction was awarded to California Con- 
struction Company on October 8, 1930 in the estimated amount of $103,- 

844.00. It is expected that the work will be completed during July, 1931. 

Section D from Noriega Street to Irving Street, a distance of 3400 ft., 

is under construction by California Construction Company, to whom a con- 
tract was awarded September 24, 1930 in the estimated amount of $104,- 

276.00. Completion of this work is expected within the next few days. 

Section E extends from Irving Street to an intersection with South 

Drive in Golden Gate Park, a distance of 1000 ft. There will he a grade 
separation by means of concrete viaduct at Lincoln Way. As a preliminary 
to this viaduct construction it is necessary to divert the Lincoln Way sewer, 
which at this point is 6' G" circular. This work is now under construction 
and will be noted under “Sewers.” Plans are completed for the viaduct. 

Provision has been made so that the roadways may he widened to 50 
ft. in the future. The roadways are edged with unarmored concrete curbs. 
The minimum radius of curb returns is 25 ft. The roadway pavement con- 
sists of 2 y 2 inch asphaltic concrete wearing surface on a 10 inch water- 
bound macadam base constructed in two 5 inch courses. The asphaltic con- 
crete wearing surface is spread and finished with a mechanical spreader. 
The 15 ft. pedestrian path is paved with 4 inch waterbound macadam edged 
with redwood headers. The equestrian path is similar to the walks except 
that the waterbound macadam pavement is 6 inches in thickness. 

The parking area, which is being developed under direction of the 
Park Commission, is covered with 8 inches of loam and XVz inches of 
manure. 

The boulevard traverses the undeveloped sand dunes near the ocean 
beach, where heretofore considerable difficulty has been had from drifting 
sands. As a defense against encroachment of sands the cut slopes along 
Thirty-sixth and Thirty-seventh Avenues are sown with barley seed in the 
amount of one pound to 600 square feet and then covered by using a light 
harrow or a brush drag. The sown area is then covered with hay, loosely 
spread, using one ton per ten thousand square feet. A small amount of sand 
is spread on the hay at frequent intervals. This method of prevention of 
sand drifts has been quite successful in other places in the sand dunes. 

Conduits have been installed for the traffic signal system and electroliers 
for lighting will he erected along the central park strip at intervals of 115 ft. 

A pipe and sprinkler system was installed under one contract, which 
was let after the grading contracts. A 4 in. water main extends along the 
center line for the entire length of the boulevard. Kisers from Ibis, which 
reduce eventually to % in. pipe, lead to lawn sprinklers and to an occasional 
drinking fountain. 

The cost of land acquisition for Sections li, C, I) and E was approxi- 
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mutely $1,500,000. The land for Section A was acquired by the City in the 
purchase of the Spring Valley Water Company system. 

In the block between Lincoln Way and Irving Street it was necessary 
to purchase and remove 28 dwellings. 

The construction of Sunset Boulevard has stimulated public activity in 
the region adjacent to the work and a great many residences are now undei 
construction. 

Ocean Bead. Esplanade was noted in last year’s report as completed, 
■phis provides a paved and parked area 4298 ft. in length along the Ocean 
Beach frontage from the Cliff House southerly past Golden Gate Paik. 

Great Highway extends from Golden Gate Park to Sloat Boulevard 
along the ocean beach, a distance of two miles. The greater part of this 
was noted as complete in last year’s report, and work was then under way 
on paving of the lower roadway, a 40 ft. road, 9750 ft. long. The contract 
was let on January 10, 1930 to Federal Construction Company and was com- 
pleted in August, 1930. 

Two comfort stations, on which construction was noted last year as 
f>r/; complete, were completed by Clinton Stephenson Construction Com- 
pany on August 16, 1930. 

The necessity of further extension of the sea-wall built as part of the 
Ocean Beach Esplanade w r as well exemplified by the encroachment of the 
ocean on the Taraval Street underpass at Great Highway. Shore eddies, 
set ni) during a heavy storm, began an encroachment on the beach and 
lowered the natural sand levels 10 feet. This persisted after the storm and 
was stopped only by great effort. The measures adopted, that is driving 
sheet piling and placing riprap, were done at an expenditure at least equal 
to the original cost of the underpass. Sea-wall construction is very ex- 
pensive and it has always been with gieat difficulty that money for this 
purpose has been secured by appropriation of the Supervisors. This office 
is now engaged in a study for progressive construction of the sea-wall 
Work on (he important initial unit, which will protect the upper road, may 
lie undertaken at an early date and its cost defrayed out of the portion of the 
1927 bond fund set aside for Great Highway construction. 

Van Ness Avenue Extension from Mission Street to Howard Street has 
progressed materially. Purchase of lands has been completed and contract 
for the pavement of the roadway was awarded June 21, 1931. This pave- 
ment work is to be done at the expense of the property owners. The pave- 
ment will consist of G inches of concrete iij.se, 1 Vs: inch jispln.it bindei and 
1% inch asphalt wearing surface, (hubs will lie of concrete. 

Bernal Gut, Ihe ninth ho.ilevj.rd bond project , was noted in last, year’s 
report, as complete, except For additional walks and planting. 

Boulevard Gonslriiclion Out ol Gasoline lax: 

Laguna Honda Boulevard, on which the temporary pavement, was noted 
as complete in last year’s report, is now ready for permanent pavement. 
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Plans and specifications are under way and it is expected that this work 
will lie done during the present year. 

I’orlola Drive, from Twenty-fourth Street to Fowler Avenue, a distance 
of 3950 ft., was noted as having received its temporary pavement. After 
settlement during the coming winter, it is expected that the fills will be 
ready for this work. Plans and specifications for this work are under way. 

It is planned to widen the remaining portion of Portola Drive, that is 
from Woodside Avenue to Sloat Boulevard, a distance of 7000 ft., to a width 
ot 100 tt. to accommodate the very heavy traffic which reaches it from 
Market Street Extension. This widening would lie a proper charge out of 
gasoline tax funds. 

Koad and Boulevard (.onsti'lietiou to Kclicvc Unemployment : 

The City of San Francisco took prompt measures to relieve unemploy- 
ment during the business depression. On February (i, 1931, at a special 
election, the voters authorized (lie issuance of bonds for three purposes, as 
follows : 

1. Improvement of Paths and Roads in Public Parks 


and Squares $1,-100,000 

2. Construction of Roads and Highways 900,000 

:: 3. Improvements in Public Playgrounds 200,000 

| 

| Total $2,500,000 


Prior to sale of bonds the city advanced sufficient money to begin the 
work. The bonds sold at a substantial premium. For some (into a reg- 
istration of unemployed citizens had taken place in the City liall and it 
was the aim to employ only these men for two weeks continuously at a 
rate of $4.50 per day for common labor, t lien to replace them with another 
contingent, in other words to rotate labor. 

The labor was very inefficient, lint fairly satisfactory progress was 
made in several of tile projects outlined. At the present time the funds 
remaining are depleted to such an extent that on July .'!, 1931 work will 
lie discontinued on most of the jobs. 

Bernal Heights Boulevard is probably (lie most striking of these jobs. 
r l he boulevard encircles Bernal Heights, (lie eminence which lies south- 
east of tile Mission District. A roadway of approximately 5,000 ft. length 
is under construction here. The entire hill is rock and the roadway is 
made largely in cut in cherts and sandstone with sleep rock slopes. There 
are two i It. sidewalks and a 3(i It. roadway. The grading was done largely 
by hand labor allhough in the heavier cuts use was made of a steam simvel 
ami several motor trucks. The view of the city from this boulevard can 
hardly be excelled as the Bernal hill occupies a central strategic vision 
point and it will be the more appreciated in that the Heights have been 
visited by relatively few San Franciscans. 

For right of way, 93 lots and 25 houses were purchased at a cost of 
$71,789. 
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Removing sand from paved street 



Sand dunes planted to wire grass to prevent drifting 


WORK TO RETRIEVE UNEMPLOYMENT 
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Clarendon Avenue Extension is a roadway leading from file present 
termination of Clarendon Avenue near Slanyan Street north of Twin Peaks 
reservoir through Sutro Forest southwesterly to a junction with Laguna 
Honda Boulevard, a short distance northerly from Forest Hill station. The 
road is 60 ft. in width, 3940 ft. long and descends generally on a 10'/ grade. 
It traverses the old eucalyptus grove known as Sutro Forest. More than 
1000 of these trees, about 65 years old, w'ere cut to 4 ft. lengths, split and 
piled for use of the Water Department and the Laguna Honda Home. 
The stumps were blasted and removed to piles for burning. A 12 inch 
sewer pipe line was constructed, consisting of 1300 ft. of vitrified clay pipe 
and 500 ft. of cast iron pipe near the reservoir. All necessary catch-basins, 
culverts, and manholes were built. The road at present is about 95% 
complete, the remaining portion being a rock cut close to Laguna Honda, 
that is now being excavated by steam shovels and trucks. The rock surface 
of the roadway has not yet been rolled. 

Lake Merced Boulevard is a roadway extending around the two arms 
of Lake Merced near the southerly boundary of the County. The boulevard 
will have a total length of approximately 5 miles but at present only 0.6 
mile is under construction. This unit extends from the southerly end of 
Section A of Sloat Boulevard in a westerly direction to a junction with 
Skyline Boulevard. During clearing operations 680 eucalyptus trees were 
cut, split and piled. The right of way is 100 ft. wide and the paved roadway 
60 ft. Pavement consists of 10 inches of waterbound macadam (red rock) 
with redwood headers. This will eventually be the base upon which 
asphaltic top will be laid for the final boulevard. The work is very good 
and the surface is quite satisfactory for vehicular traffic. 

Stanley Street Parkway is the Panhandle approach to Lake Merced 
Boulevard from Alemany Boulevard at Orizaba Avenue. At present grading 
is being done on the easterly portion of this parkway. 

Miscellaneous jobs done by the ‘'Unemployed” include: Corbett. Road, 
placing 1700 lin. ft. of 6 in. tile drain in 4 ft. trench which later was back- 
filled with crushed rock; Golden Gate Heights, Twin Peaks Boulevard, 
Laguna Honda Boulevard, Mt. Davidson, etc., stairways cleaned, guard 
fences repaired, slopes redressed, trails cleaned, gutters reestablished; Sutro 
Forest, 3 miles of fire trails cleared and widened for use of Fire Department; 
Sunset District, about 4 miles of streets cleared of sand and further protected 
by planting 750 acres of sandhills to barley and to wire grass. About 
400,000 cu. yds. of sand were removed by hand labor and small trucks. 

Boulevard and Highway Construction l»y Joint Highway Districts: 

It is the belief of most citizens that all road construction is done by 
federal, state, county or city governments, but there are oilier units, the 
Joint Highway Districts, that are accomplishing much in major highway 
construction. 

These districts are constituted by virtue of an Act of (lie Stale Legis- 
lature approved in 1917 and amended in 1921, 1925 and 1927, which provides 


that joint highway districts composed of two or more counties may be 
created for the purpose of constructing certain highways. The districts are 
formed by resolution of the county Boards of Supervisors, from whose 
membership the District Directors are chosen by the respective .hoards. 
These District Directors form an executive body transacting the business of 
the district as a public corporation under the designation “Joint Highway 

District No. of the State of California.” The districts take numbers in 

order of their creation by filing the resolution of confirmation by the 
Counties with the Secretary of State. The Secretary of State assigns the 
number to the district and issues a certificate of organization. 

There are now sixteen districts organized under the state law, of 
which three include San Francisco County as member. These districts are 
No. 9, No. 10, and No. 16. Such incidental funds as are necessary are 
provided by authorization of the Counties' Supervisors Horn their portion 
of the State gasoline and motor vehicle tax. 


the State, the several Counties in the district and such lands as may be 
benefited by the highway. After review by the State Board of Control, 
these assessments are mandatory. The Directors are authorized to make 
necessary surveys and plans and invite bids and to let contracts fot 
construction. 

Upon completion of the contract, inspection of the work is made by 


Ihe Advisory Board of the State Engineering Department which theieupon 
may issue a certificate of completion. The completed road nun then he 
apportioned to several counties in the district, or lie accepted as a whole 
or in part as state highway. Proper conveyance of all interest and lights 
of way that the district may have, must then be made by the Directors 
of the district to the Counties or the State. 

Upon the formation of the local districts Nos. 9 and 10, it was an- 
ticipated that bonds would be issued under the provisions of the Act. 
These bonds were called revenue bonds and were predicated upon the 
receipt of revenues from taxation levied on Ihe Counties. 1 lie tax is limited 
to live cents on $100 of assessed valuation, apparently a rather insignificant 
amount, but capable of financing a $1,700,000 project over a minimum period 
of five years, by San Francisco County alone. The legality of this provision 
was upheld in a test case in Ventura County which established the Dis- 
tricts’ right to issue bonds. 

The program of construction adopted by the two districts is first to 
construct the more important or vital portions ol the highway in such a 
way that relief is afforded where it is in greatest demand. Other units are 
to follow as funds are made available until Ihe entire project, is brought 
lo completion. 


Ocean Shore Highway is a reconstruction of the present narrow and 
crooked county road which parallels the ocean shore from San Francisco to 
Santa Cruz. Joint Highway District No. 9 of the State of California, com- 
posed of Sail Francisco, San Mateo, and Santa Cruz Counties, was formed 
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OCEAN SHORE HIGHWAY 
Old railroad grade along San Pedro Point 


for the construction of this road, and these counties will contribute, re- 
spectively, 55 '/, 30 %, and 15% of the cost, which is preliminarily estimated 
at $6,000,000. 

The engineering is done by the County Surveyors of San Mateo and 
Santa Cruz Counties. This office made all preliminary studies and par- 
ticipates in all engineering conferences. 

The new road will take off from the Skyline Boulevard, approximately 
two miles south of the San Francisco-San Mateo County Line. From this 
point it will descend to the old roadway of the abandoned Ocean Shore 
Railway which it will follow in a general way to Santa Cruz. 

The length of the new highway will be 71 miles which is about 17 
miles shorter than the existing road. The right of way will be 100 ft. wide, 
with a 40 ft. roadway. For many miles it follows along precipitous rocky 
slopes, which call for very heavy construction but, to a. great extent, the 
roadbed of the old railway will be used. The view afforded from Ibis 
highway will easily rival any marine drive in the Stale. 

The Directors have selected for initial construction the most vital 
units, that at San Pedro Mountain, which consists of about 5 miles of road 
between Rockaway Reach and Farallone City, and at Waddell Reach, about 
6 or 8 miles in length, which will avoid the curves and grades over (iinoni 
Hill on the road through Swanlon. Other units planned are the 2-mile 
section connecting Junipero Serra Boulevard and Skyline Boulevard south 


i he San Francisco County line, the realignment of t lie section 2 or 3 
nulcs in length extending from the Skyline Boulevard south to Salada 
Reach road, the construction of a road along the old railway right of way 
a, i lu- vicinity of San Gregorio and Pescadero, and permanent improvement 
,,i i lie mail along the Waddell Beach bluffs. The present County Road is 
i i be used wherever the alignment and grades are consistent with first class 
highway design. The construction work will he done under a series of con- 
tracts, the costs of which are to be defrayed by assessments levied against 
tin- counties from time to time. 

The first work undertaken is the San Pedro Mountain unit, about five 
miles in length, between Rockaway Beacli and Farallone City. It was 
planned to use the abandoned roadbed of the Ocean Shore Railway for 
this distance, grading it initially' to 25 ft. width and even using the old 
tunnel at Point San Pedro, which is about 50(1 ft. in length. The timbering 
is in good condition except at the portals which have caved and will refiuire 
reconstruction. 

Tlie roadway rises on a 2 'A grade through the tunnel to a summit at 
Point Rogers (“Devil’s Slide”) whence it descends to a long (ill at Faral- 
lone City. The old railroad bench is about 200 to 300 ft. above the ocean on 
a steeii, rocky slope. In many places the old roadbed has slid entirely into 
t lie ocean and full reconstruction will lie required for the new road. 

As noted in last year’s report, condemnation proceedings for the re- 
quired right of way were instituted on .June 23, 1930. The Superior Court of 
San Mateo County set a value of $112,000 which the District Directors 
thought was excessive, considering the fact that expensive reconstruction 
work is required on the old railroad roadbed. The value set by the court 
was fixed largely by the evidence introduced by the owners, Ocean Shore 
Railroad and the McNee Estate Company, who considered the railroad as 
of possible useful service in hauling redwood products from the region 
southerly from Pescadero to San Francisco. 

An odd feature of the ownership of this land is the fact that several 
years ago the McNee Estate agreed to give the right of way to the Highway 
District when the latter should lie ready to proceed with construction of the 
road. In consideration of this promise the land has been assessed by 
San Miileo County at Imt a nominal figure. Since the failure to acquire 
i Be right of way from the estate, the San Mateo County Supervisors, sitting 
as a Board of Equalization, have raised the assessment on this property. 

When the Ocean Shore Railway was about to discontinue operation, a 
number of the coast residents raised by subscription a fund of $150,000 
with which il. was proposed to buy Hie entire railroad with rolling stock 
unit :il i facilities ami present it lo one of I lie railroads operating mil of San 
Francisco for that company to operate. The negotiations failed because the 
company did not consider that Hie railway could lie operated at a profit. 

Following the court decision the Highway District abandoned the route 
along t ho old railroad roadbed and began lo seek for an alternative route. 
Two such are under consideration and at this time, as surveys are about 
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to be made of these alternative routes, the owners of the original route j 
sought by condemnation have indicated their willingness to compromise ! 
on price and negotiations are now under way. ■ 

Considerable difficulty was met in collecting tile assessment originally 
levied for the San Pedro Mountain unit. With a 40 ft. roadbed, the cost 
was estimated at $670,000. On account of the difficulty of collection, Dis- j 
trict Engineer Ivneese submitted a revised report for a 25 ft. roadbed at 
an estimated cost of $180,000 for units A and B. 

An informal agreement was reached at a Directors’ meeting by which 
$88,000 was to be raised to begin contract work on unit “A” at a cost of 
$ 120 , 000 . 

Santa Cruz County paid $11,000, and San Francisco County paid $25,000 
under this agreement, but on account of legal diflicullios, the payment of 
$42,000 by San Mateo County has not yet been made. Meanwhile, the con- ; 
tract let to A. J. and J. L. Fairbanks, Inc., has been cancelled on account 
of the high cost of the right of way, which will no doubt take the bulk of 
the funds on hand. 

By reorganizing under the new Joint Highway District Act, signed by 
the Governor in June, 1931, the way will probably be found out of this 
financial tangle, as the procedure in financing has been greatly simplified 
in this new Act. 

Junipero Semi Boulevard Extension. This boulevard begins at the San 
Francisco-San Mateo County line at the southerly end of Junipero Serra 
Boulevard and extends well south into San Mateo County, lying approxi- 
mately midway between El Cainino Real and Skyline Boulevard, hack of the 
cemeteries. Its construction as far as Burlingame, a distance of 11 mites, 
at an estimated cost of $2,500,000, is being undertaken by Joint Highway 
District No. 10. San Francisco, which is obligated to pay 85% of the cost, 
has two directors, while San Mateo County has one. The City Engineer of 
San Francisco is Chief Engineer. 

The boulevard will be graded to full ultimate width through all built- 
up areas. Right of way is 125 ft. wide to provide for a 100 ft. paved road- 
way and two sidewalks 3 2 Vi ft. wide. Beyond the built-up areas, the roadway 
will conform to the standard of the existing slate highway, El Cainino Real. 
Here the initial width graded is 75 ft., of which 10 ft. is paved to provide 
four traffic lanes with peak capacity of 3200 vehicles per hour. The paved 
roadway may be widened to GO ft. when traffic justifies if. Grade separation 
is planned at Washington Street, Colnia, where local traffic will pass over 
the boulevard. Grade separation may he necessary also at, Millbrae Avenue. 
Joint Highway District No. 10 ends at Burlingame. 

From Burlingame to Alameda de las I’ulgas, at Belmont, a 7 mile 
gap exists. Half of this distance is through some of the highest class 
residential traces in the state. To preserve the values of these properties 
it will probably be necessary to make a parkway from 200 to 300 ft. wide, 
which will cost $3,000,000 or more per mile for lands and construction. 
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Mateo Creek crossing will require a high viaduct. Eventually the 
linuU'vard will he extended to San Jose. 

The schedule of construction is laid out on the installment plan in 
similar manner to that of Ocean Shore Boulevard, that is, there are^ a 

or of units of construction, the most vital being undertaken first, h or 

construction purposes this boulevard has been divided into three sections. 
Section 1 extends about 3'/ 2 miles in a southeasterly direction from the 
county line to a junction with El Camino Real at Baden. Section 2 ex- 
tends 4 miles from Baden to San Bruno, and Section 3 is 3 \j> miles long 
from San Bruno to Burlingame. 

The estimated cost of Section 1 was $800,000, an amount that it was 
difficult to finance at one time. This section was therefore divided into 
,1,,-ee units, A, IS, and 0. Unit A from the County line to School Street, was 
noted in last year's report as completed. Traffic counts here show 4,000 to 
5,000 vehicles daily during week days and up to 20,000 on holidays; tins 
in spite of an objectionable right angle turn at the School Street termination. 
With the construction of the other units this traffic will undoubtedly increase 
so that this boulevard will be one of the most important peninsulai 
arteries. 

Unit B is % mile in length from School Street to Edgemar Road. 
Assessment for its estimated cost of $230,000 was made March 20, 1931. 
San Mateo County’s share, $23,000, was paid in advance. The State De- 
partment. of Public Works agreed to pay one-third of the cost or $/G,6G7. 
San Francisco’s share $110,000, is not yet available, due to depletion of the 
gasoline tax fund. Purchase of rights of way, estimated at. $90,000 is going 
ahead satisfactorily, plans and specifications are ready, and contract should 
he entered into before the end of this summer. 

Unit C extends from Colma to Baden, with a connection to El Camino 
Real Efforts are now being made to finance the purchase of rights of way 
for this unit and for Sections 2 and 3 extending to Burlingame. It is 
essential that these purchases be made soon to avoid rise in prices due to 
subdivision of the lands, and that the construction proceed rapidly, as the 
boulevard will soon he urgently needed. 

Nor, |, Shoreline Joint Highway District. Efforts were made to form a 
joint highway district for construction of a road from Iho Golden Gate, 
along the Bolinas Ridge, and then following the shore lino to join the Red- 
wood Highway at Ferndale, near Eureka. The district was to consist of 
San Francisco, Marin, Sonoma, Mendocino, and Humboldt Counties. Due 
to the fact that there were no data on hand to form a basis of cost, the 
district never progressed beyond tentative formation. 

One unit of the proposed highway is a bridge crossing Russian River 
at .Tenner, near tbe ocean. Joint Highway District No. 16, known as Russian 
River Bridge Crossing District, was formed to construct this unit. The 
component counties and the State contributed funds for this woik as fol- 
lows; Marin $12,500, Sonoma $85,000, Mendocino $12,500, San Francisco 
$15,000, and the State of California $65,000. 
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